21

(Air Pollution)

(Wagner, 1994)
Turiel (1985)

221

24-55

40
- 10%

(
(Indoor Air Pollution)

(indoor generated)
(Smoking) Repace

30

90 - 700

16

| 2544)

(Meyer, 1983)

Lowrey (1980

Meyer, 19



2)

21

21

/
Papua, New Guinea
1968
1975
India
1982

1983

Nepal, 1986
China, 1987
Gambia, 1938
Kenya, 1987
Smith, KR. (

1

30

(Cooking)
(hiomass)

(TSP)

Overnight, floor level
Overnight, sitting level

Cooking with wood
Cooking with dung
Cooking with charcoal
Cooking, measured near ceiling
Cooking with wood
Cooking with wood
24 hr
24 hr
Godish, 2003)

WHIX
i tujMT

22
300

200-4,900
200-9,000

15,000
18,000

5,900
4,000-21,000
8,800

2,600
1,000-2,500
1,200-1,900

(pgm3



2.2

Wood
Coal
Kerosene
Charcoal
Electricity
LPG
Ellegard, A. (

3

0.7- 10

213

PM2 5 (ng/m3)

21

(PM7)

1,200¢ 131
940 + 250
760 + 270

540+ 80
380 + 94
200+ 110

Godish, 2001)

Abt et al. (2000)

Mozambique

(PM7 (qg m 3z SE)

114

10
8

(Indoor activities)

( )
027 0.25

s#{ULALONSSDR F}“"’\m
100 |-

80 |- I Tobaqoo

s A

°r Windows /

40l opened Baking M

20 ri P4 \—\AV

0 L 1 1 1 \:/J L\ll.-/\/l‘ 1 i 3 ¢

19:30 5:30 16:30 2:30 12:30 23:30 ©:30 19:30 6:30 16:30

25 Sept 26 Sept

2.5

27 Sept

Date

(Koutraikis

28 Sept

29 Sept

Godish, 2003)



2.2.2

(Infiltration and Exfiltration)

(exfiltration)

(infiltration)

(Godish, 2003)
23

( )
0.280.19

0.7410.41

0.38-0.94

0.12-0.53
0.70
0.75

0.2-0.4

0.24
0.42

(Resuspension and Deposition)

23 1 1
Long et al (2001) PM ~ Coarse PV2AD
PM 25
Abt et al. (2000) PM 0.02:05 pm
PM 0710 pm
Spengler et al. (1981) pm3
sulfate
McMurry étal. 1985* PM  0.0-1.0pm
Alzona et al. 1979 on coarse
lead  fine
x Long et al. (2001)
2.2.3
(resuspension)
(deposition)
(Meyer, 1983)
Thatcher ~ Layton (199)

25

24



2.4

Sample date

22 July 93

23 July 93

10 August 93

Thatcher

2.5

Particle size
range

(pm)

0.3-0.5
0.5-1
1-5
5-10
10-25
>25

Thatcher

Particle size
range
(pm)

12
2-3
3-4
4-6
12
2-3
3-4
4-6
15
5-10
10-25
> 25
Layton (1995)

Indoor particle
concentration

(pgm3

12
0.5
6.8
143
38.0
2.0

Layton (1995)

Overall particle
loss rate

)
0.55
0.85
1.07
1.98
0.46
0.93
1.02
1.96
0.60
1.50
2.50
4.20

Outdoor
particle
concentration
(pg m'3
0.3
0.1

Air infiltration
rate (n ')

0.30
0.30
0.30
0.30
0.18
0.18
0.18
0.18
0.14
0.14
0.14
0.14

Particle
deposition loss
rate
)

00
00

Particle
deposition loss
rate (h")
0.25
0.55
0.77
1.68
0.28
0.75
0.84
1.78
0.46
1.36
2.36
4.06

Air infiltration
rate

)

0.3
0.3
0.3
0.3
0.3
0.3

Deposition
velocity
(m Y
0.60

1.32

185

4.03

0.67

1.80

2.02

4.21

1.10

3.26

5.66

9.74

Resuspension
rate

)l
9.9x107
4.4x107
1.8x105

8.3x105
3.8x10"™
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Thatcher  Layton (1995)
Infiltration <— Deposition [—» Exfiltration
A l >
Generation Cleaning
t >
Resuspension
2.2
2.2
_ LnAfiR + AWPFCO0+ G 21
u,v, + 1V)
Gn )
Ln ( )
An ( )
R ( )
Av ( )
Co )



G ( )
Ad ( )
vd ( )
(time-dependent)
Nazaroff Cass .. 1989 (
Thatcher Layton,1995)
Abt (2000)
Koutrakis Briggs
1992 dzkaynak 1994 1996 ( Abt , 2000)
(mass  halance)
(infiltration and indoor source) (exfiltration

and deposition)

cid ( )

Cu ( )

p o )

2 ( )

K ( )

. (



V ( )
f":)'IS \(rcooll ooo)lﬁ'
(rotan g (goto)
TS T
O e L. Lot 23
t ()
rak 0 ()
o0 (
( )
M 0 ()
l ( )
oathor - 00
Q1S 2.2
_Qother ~, Acook*cook - “clean” clean (DII .§A
i (a+k)v (a +k)vt a+k
2.4
20
(GEE) (SAS, Proc Genmod)
20 (15 )
(5 ) ( 15
5 ) time-series

autoregressive error 20

(regression coefficients)



collinearity
SASI/STAT User's Guide, SAS Institute, Inc.)

(ngcm 3 ngm3 2.2
2.4

indid Po Pabgoooily & ¢ Plveemy Pl \d 4 d

C11 d
( 20 ) L
)
[TeIK 20
[Taem 20
c@y]
5 15
P
PaL
2.4
P@
(a) {

SAS.

12

46



[im3cm'3min’)

(a)

pa

[y,iﬁﬁNd PO * [Bosuié{2comictij * pc@-l[’\e(XWIj-l ' Peook-"ppcook [§-2 "ees "

Pout[r o \jd  ~ijd

pclean

TdBo.1 (1ag1)
[ cooki()

Dockery et al. (1981

24
(
20 (0
¥
Po=
05

20
20

Meyer, 1983)

13

2.1

2.9



14

C,=PC,+(llg)S 210
C,
P ( )
Co
q
15
0.5
32

2.3

2.3.1 Fixed-Box Model
2.3

2.11

(accumulation rate) = (all flow rates in) - (all flow rates out) +

(creation rate) - (destruction rate)

211

Wind velocity u

2.3 fixed-box model



WLH

( X=0)

2.11

(steady-state

situation)

15

2.12

211

(2.11)



16

(lower face)

2.11
0 = (all flow rate in) - (all flow rate out) 2.13
Flow rate in = uWHb (m XmXmXgm3 2.14
UWH
( ) ( )
Flow ratein = Q = qWL (g "“m2 (m)(m) 2.15
C
Flow rate out = uWHc (m )(m)(m)(g m3 2.16
2okl C
L (9s~] m~2)(m)
C=bH+ q —= L+ ' 2.17
uH ’ 4 ms~'( )
(Noel De Nevers, 1995)
2.3.2 (ventilation) (air exchange rate)

(Godish, 2001)

(natural ventilation)

(air change)

(Godish, 2003)

(Turiel. 1985)



i

233
¢in - c'out-in - Co cin-source  Clin-out  Crfep ()
o ( )
Coutein
( )
¢, = (
)
Cin source (
)
Cin-out
( )
Cep ( )
24
Howard-Reed, Wallace and Emmerich (2003)
(occupied townhouse) 03- 10
3 (
)
(Central heating & airconditioning (HAC)) in-
duct filters 2 (electrostatic precipitator ~ ordinary furnace filter)
HAC 0.3h1 (0.3
0.5 ) 52hl 10
HAC 2 5
2h1
5-10
25 3 2.5-5
25-50 % in-

duct ESP h5-85 %
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Thatcher et al. (2002) (furnishing room)
(air speed)
142 3 (
) 4
( 3 )

( 12 ) (cleposition loss rate)

2.6
S ( ) (dleposition
rate) 1.3-24

(single first-order
loss-rate coefficient) (PM, 5

PMY)
Chen, Yuanhui and Barber (2000)
(mass balance equation)

(nonlinear parameter ~ estimation
technique) (method)

! 2% %
(initial values)
Chan (2002)
9
(solar irradiation) (statistical  regression)



Zhao et al. (2004)

(L25 10 )

Chao, Wan  Cheng (2003)
' 1
) (0.79)
4.698-9.647
4.698 - 9.647
0.02- 100
0.542-0.777

Schneicer et . (2004)
0.5-4

19

10
(0.02-
0853 - 1.382
, ' 048
116 X10
0.6 X 10.
031 X10.
(uninhabited)

1.2-4



20

05
- 12
deterministic
%
5 26% (05- 12 ) 1%
(1.2-4 )
Goyal, Chan  Jaiswal (2006)

(multiple
lingar regression) Box-Jenkins
time series auto regressive integrated moving average (ARIMA)

ARIMA

Zhu et al. (2005)
4 60
6-220
(110) 031

-1 (0.6-0.9)



iflifa

(70-100 ) (0.1:0.4)
10-20
(dynamic mass balance model)
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