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For many years, NO, has been regarded as one of the elements among indoor air polluta-
nts of urban homes, leading to increased public concerns on this gas.

For the purpose of preparing the fundamental data for the evaluation and control of hea-
1th effect relevant to NO; levels, authors measured the indoor (kitchen, living room, bed
room) and outdoor NO, levels categorized by the type of house(apartment, detached dwell-
ing) and cooking fuel(L.P.G., briquette) in the winter and summer, and surveyed the vari-
ables(kitchen ventilation, family size, parental smoking) may effect the indoor NO, levels.

The level of NO, was measured by Palmes tube, and this survey was carried out at 110
homes in the Pusan area from October 1984 to September 1985.

The obtained results were as follows:

1) The mean indoor and outdoor NO, level in winter and summer, respectively, was 0.029
40.012 ppm and 0, 02210.012 ppm in the Kkitchen, 0.02220.009 ppm and 0.0181:0.010 ppm
in the living room, 0.017=+0.008 ppm and 0.016%0.010 ppm in the bed room, and 0. 021+0. 007
ppm and 0.01620.007 ppm outdoors.

2) In the category of the type of house and cooking fuel, the highest mean indoor and
outdoor NO; level in the winter was in apartments using briquettes, and in the summer,
the highest level was in apartments using L.P.G.

3) In the category of the type of house, the mean indoor and outdoor NO, level in the
winter and summer was higher in the apartment group compared to detached dwelling.

4) In the category of the type of cooking fuel, the mean indoor and outdoor NO, level in
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the winter was higher in the briquette group, and in the summer, the L.P.G. group was

higher.

5) In the category of the kitchen ventilation, family size, parental smoking and asthma
attack history of children, there was an insignificant difference in the indoor NO, levels.
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Table 1, Distribution of total subjects by type of
house and cooking fuel

Group L.P.G. Briquette Total
Apartment 31 29 60
Detached dwelling 25 25 50
Total 56 54 110
L.P.G.: Liquefied Petroleum Gas
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Table 2, NO; levels inside and outside homes in winter- and summer

(ppm)

Sites Winter Summer t-value
Kitchen 0. 02910. 012(0. 010~0. 085)** 0.0224-0. 012(0. 005~0. 063)** 4, 33%*
Living Room 0. 022-£0. 009(0. 005~0. 056) 0.0180. 010(0. 005~0. 056) 3. 12%#*
Bed Room 0. 01720. 008(0. 005~0, 055)** 0.0162-0. 010(0. 004~0, 057) 0.82
Outdoor 0. 0210. 007(0. 007 ~0. 055) 0. 0160. 007(0. 004~0. 038) 5. 30%*
Note; ( ): Range, **: p<0,01
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Fig. 3-1. Mean NO, Levels of indoor and outdoor
in winter and summer.
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Table 3. NO, levels inside and outside homes by type of house and cooking fuel in winter and summer

Group IS\]\?b jgf:t Season Kitchen Living Room Bed Room Outdoor
Apartment, 31 w 0.029+0.011 0.023-0. 009 0.018-0. 010 - 0.021+0. 064
L.P.G. (0.012~0.057) (0.011~0.056) (0.005~0,055) (0.008~0.029)
S 0.030%0. 012 0.025-0. 013 0. 021-=0. 009 0. 020-£0. 006
(0,015~0.063) (0.005~0.056) (0.008~0.045) (0.010~0.038)
Apartment, 29 w 0,03110, 013%* 0, 0260, 010%* 0. 022:-0. 006** 0.023740. 004**
Briquette (0,020~0.071) (0.012~0.055) (0.010~0.035) (0.017~0.036)
S 0.017=0. 006 0.012+0. 005 0.013-£0. 009 0.0100. 003
(0.008~0.031) (0.006~0.025) (0.007~0.044) (0.006~0.019)
Detached dwelling, 25 w 0.019%0.011*  0.0193-0. 009 0. 013=0. 008 0.019--0.010
L.P.G. (0.011~0.059) (0.005~0.044) (0.005~0.042) (0.007~0. 055)
S 0.022+0. 008 0.018+0. 007 0.016--0. 008 0. 017£0. 008
(0.009~0,037) (0.005~0.037) (0.005~0.042) (0.008~0.037)
Detached dwelling, 25 w 0.029-+0. 014* 0. 019+0. 006 0.016-=0. 005 0. 02010. 006**
Briquette (0.010~0. 085) (0.008~0.033) (0.007~0.026) (0.008~0.030)
S 0.020+0.014 0.017+0. 009 0.016-0.012 0. 0150. 007

(0. 005~0. 053)

(0. 005~0. 037)

(0. 004~0. 057)

(0. 004~0. 030)

Note; *: p<0,05, **: p<0.01, W: Winter, S: Summer, L.P.G.: Liquefied Petroleum Gas
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Fig. 4. Indoor & outdoor NO, levels by type of house and cooking fuel in winter and summer.
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Table 4, NO, Levels inside & outside homes by type of -house in winter and:summer

Group ggb j(e)f:t Kitchen L1v1ngRoorf1 Béd Room Outdoor
Wintey
Apartment 60 0.03020.012 0. 02410, 009** 0. 0200, 009** 0. 02273-0. 004
X (0.012~0.071) (0.011~0. 056) (0. 005~0. 055) (0. 008~0. 036)
Detached dwelling 50 0.02910.013 0. 019-+0. 008 0.0140. 007 0. 020--0. 008
(0.010~0. 085) (0. 005~0. 044) (0.005~0. 042) (0.007~0. 055)
Summer
Apartment 60 0. 02410, 012 0.018%0.012 0.01720. 010 0.01570. 012
(0. 008~0. 063) (0. 005~0. 056) (0. 007~0. 045) (0. 006~0. 038)
Detached dwelling 50 0.02110.011 0.0170. 008 0.016=-0. 010 0.01670. 008
(0. 005~0. 053) (0. 005~0. 037) (0. 004~0. 057) (0. 004~0. 037)
Note; **: p<0.01
Winter Summer
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Fig. 5, -Indoor & outdoor NO, levels by type of house in winter and summer.
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Table 5, NO; levels inside & outside house by type of cooking -fuel in winter and summer

Group gl?l')jgcf:t Kitchen Living Room Bed Ro'ox"r‘\“ o _01.1.tdo.or
Winter
L.P.G. 56 0. 029-+0. 011 0. 0217-0. 009 0.0164-0. 009 0. 0200, 007
(0. 011~0. 059) (0. 005~0, 056) (0. 005~0. 055) (0,007 ~0. 055)
Briquette 54 0. 030--0. 013 0. 02220. 009 0. 0190. 006* 0. 021%0. 006
(0.010~0. 085) (0. 008~0. 055) (0. 007~0. 035) (0. 008~0. 036)
Summer
L.P.G. 56 0. 0260, 011%* 0.02140. 012%* 0. 01840, 009* 0.0192-0, 007*#
(0. 009~0. 063) (0. 005~0. 056) (0. 005~0. 045) (0.008~0. 038)
Briquette 54 0.01820. 010 0.01410. 008 0.014--0, 011 0.01220. 005
(0. 005~0. 053) (0. 005~0. 037) (0. 004~0. 057) (0. 004~0. 030)

Note; *:p<C0.05, **: p<0.01, L.P.G.: Liquefied Petroleum Gas

Table 6. Indoor NO, levels by kitchen ventilation in winter and summer (ppm)
Grou No. of Kitchen Living Room Bed Room
P Subject g
Winter
Ventilation 23 0.029+0. 011 0. 0220, 007 0.017+0. 009
(0.012~0. 048) (0. 008~0.035) (0.005~0, 044)
No Ventilation 87 0.029+0.012 0. 02210. 009 "0.017-0.008
. (0.010~0. 085) (0.005~0. 056) (0.006~0. 055)
Summer
Ventilation 23 0.021120. 012 0.017=20.010 0.016+0,010
(0. 005~0, 063) (0.005~0. 055) (0.004~0. 057)
No Ventilation 87 0.027+0. 010* 0.022+0. 013 0.018+0. 008
(0.011~0. 053) (0. 005~0. 056) (0. 006~0. 036)
Note; *: p<0.05
Winter Summer
S e
Kitchen
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Fig. 6. Indoor & outdoor NO; levels by type of
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cooking Fuel in winter and summer.



Table 7. Indoor NO, levels by family size in winter and summer

(ppm)

Group g&)jgzt Kitchen Living Room Bed Room
Winter
Below 4 58 0.02940. 011 0. 020+0. 007 0. 016-:0. 009
(0.012~0.071) (0.005~0. 035) (0. 005~0. 055)
Above 5 52 0.030+0. 014 0.023+0. 010 0.018=+0. 008
(0.010+0. 085) (0.008~0. 056) (0. 005~0. 044)
Summer
Below 4 58 0.022-0.010 . 0.01740. 009 0.0160. 009
(0. 005+0. 057) (0. 005~0. 055) (0.005~0.044)
Above 5 52 0.023=0.013 0.019=0. 011 0.0170.011
(0. 005~0. 063) (0. 005~0. 056) (0.004~0.057)
Table 8, Indoor NO, levels by parental smoking in winter and summer (ppm)
Group gfb jgf: ¢ Kitchen Living Room Bed Room
Winter
No smoking 24 0.029--0. 011 0.02140. 008 0.017:40. 008
(0.010~0.071) (0.005~0.056) (0.005~0. 055)
Smoking 86 0. 03240.015 0.02220. 011 0.019:+0. 010
(0.014~0.085) (0.008~0. 055) (0.005~0, 044)
Summer
No smoking 24 0.02240.011 0.0182%0.010 0.016-20. 009
(0. 005~0. 057) (0. 005~0. 055) (0.004~0.044)
Smoking 86 0.0257-0. 013 0.01940. 013 0.017+0.012
(0. 008~0.063) (0. 005~0. 056) (0.006~0. 057)
Table 9, Indoor NO, levels by asthma attack in winter and summer (ppm)
G No. of - | ..
roup Subject Kitchen Living Room Bed Room
Winter
Absent 86 0.02820. 014 0.021+0. 005 0.01720. 008
_ (0.012~0. 085) (0.012~0. 034) (0. 005~0. 055)
Present 24 0.03040. 011 0.02240.010 0.0192-0. 009
(0.010~0.071) (0. 005~0. 056) (0.006~0.044)
Summer
Absent 86 0.022+0.012 0.018+0.011 0.0160. 009
(0. 005~0. 063) (0. 005~0. 055) (0.004~0. 045)
Present 24 0. 022+0. 008 0.018+0. 010 0.01810.012
(0. 008~0. 037) (0. 006~0. 056) (0. 007~0. 057)
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