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ABSTRACT

Urban old industrial zone of the original industrial buildings witnessed the process
of China's economic boom and the rise of Renaissance. In recent years, with the
national macroscopic policy adjustment, transformation and upgrading of industrial
structure, to improve the air quality and building livable environment concept gradually
thorough, so it is urgent to make old industrial building update. This paper selected
topic is derived from the national "twelfth five-year" science and technology support
project "key technology for industrial building function improvement and ecological
reconstruction and demonstration”, aimed at industrial zone shanty towns
transformation, the bird in a cage to provide theory support.

In this paper, the selection of Beijing shougang unimproved bin, as a representative
of the old industrial buildings and compared to the other factory has renovation of the
same functional partition, respectively, the indoor and outdoor PM,s and PMjg
concentration monitoring, using the mathematical statistics to evaluate the PM,s and
PMjo pollution characteristics, analyzed the unimproved and rebuilding has been
building indoor and outdoor concentration level and its correlation, and the industrial
area outdoor PMjs standard limits have to explore, through Airpak software
respectively on the indoor velocity field, air age, concentration field numerical
simulation research, two-way authentication, based on the weighted markov chain for
the renovation of office building in PMyg. The study found that:

1) For unremodeled bunker, outdoor pollutant concentrations were generally
serious than indoor, PM2 5 was generally serious than PMyo. The outside main primary
pollutant of bunker was PMy, inside main primary pollutants was PMs.

2) For the contrast of buildings, PM, 5 decline more than PM,.

3) With the outdoor PM1p-50% decline in turn to PMy,-20% and PM;p-NORM
level of the three, bunker’s indoor exceed standard hours of PM;5 levels lower basic
exponential distribution. By assuming three industrial zone of outdoor PM,s and the
related standard limit comparison of the original 75 pg/m®, found that the allowable
value is increase to 95 pg/m® ~ 115 ug/m®, can better to measure industrial zone of
outdoor PMys.

4) Architecture for the modification of the unimproved bunker and has the inner

velocity field and concentration field, air age to carry on the numerical simulation,



R K A AR S

proved the accuracy of the model and the feasibility of the bunker internally with
Airpak particle simulation, through high window split measures, also illustrates the
formation of cross ventilation on indoor air quality has improved significantly.

5) Taking into account of indoor particulate matter concentrations forecasting has
mastered indoor particle concentration level, discharge safety hidden danger, the
ignored under the influence of meteorological factors and indoor source, using the
weighted markov chain to predict indoor PMy, concentration. Value by comparing the
monitoring and prediction, found that the weighted markov chain on indoor particulate
matter concentrations range prediction, prediction and monitoring values in
0.805~0.846, correlation prediction error rate of -10.25% ~ +19.46% .

Paper uses mathematical statistics, experimental test and numerical simulation
research method of combining the before and after the modification of old industrial
building indoor and outdoor pollutants concentration levels and correlation of research,
to develop the old industrial zone of the original industrial buildings before and after the

modification of PM, s and PM, standards provide data support and theoretical basis.

Keywords: Concentration Levels, PM,s and PMj, Relevance, Industrial

Transformation
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Fig.1.2 The conveying of indoor and outdoor particulate matter

1.3 ERSMEXIFRIVIK
1.3.1 Bk EKFEafR

2SR PMas Al PMyg IR EEK T 5 NIt e RIE % . TS5 EARYE
SIURLA) ()R P55 1) AR L PR3 BRURL ) HO AR HE o 2 T2 /S UKL AR B 7K ST A 7
AR5 [ B2 OV 22 388 11 1) 0L 094 B 7K R A7 R AT 9

E M5 T, 22590, Noble®145 AT 2003 4F M 7 5% 5 1) Bksr 4 i Wi i 2
], PMys iJE A 20ug/m®, PMig #JE A 91ug/m®. BurtonPV& it %6} 52 47 3 JE T
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Table 1.2 Different sizes of particulate matter on human health hazards
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Fig. 2.1 Schematic diagram of silos site planning
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Fig. 2.2 Indoor and outdoor monitoring sites
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2.3 KL XI5 4R
Fig.2.3 Bunker plant pollution case
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Fig. 2.4 LD-5C Particulate matter monitor
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Table2.1 Technical Specifications of LD-5C Particulate matter monitor
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Table 2.2 Particulate matter concentration limits of district 2
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Table 2.3 The minimum required of Particulate matter concentration data validity
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Fig. 2.4 Indoor monitoring points of bunker and comparison building
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Fig. 2.6 Linear regression irrelevant
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Table 2.6 The A bunker’s indoor and outdoor daily average concentration of PM, 5 and PMyg

before the industrial remodeling

r—_— a3 =N =4 e £
PMzspg/m®  PMspg/m®  PMypg/m®  PMyoug/m’
2H 115 75 130 122 164
2H12% 86 124 131 175
2H13% 123 155 176 253
2H14%5 137 205 223 295
2H15% 118 246 233 283
2H 165 152 236 185 267
2H17T S 125 134 164 185
2H 18 % 93 130 115 149
2H19% 69 74 88 94
2H20% 82 147 144 198
2H21 %5 140 209 175 294
2H 2% 144 219 169 318
2H23 %5 126 165 231 275
2H 245 157 170 185 323
AREGERHE
2H 25 %5 175 252 236 306
2H 265 132 173 171 232
2H21 %5 71 140 133 158
2H28%5 74 103 110 127
3H1S 65 122 126 134
3H2% 125 167 145 204
3H3% 156 183 206 255
3H4%5 92 107 111 142
3H5 % 65 131 130 153
3H6 %5 58 111 109 141
3H7S 61 71 94 99
3H8 %5 122 154 156 212
3H9 S 76 102 123 151
3H10%% 84 95 94 126
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Fig.2.8 The A bunker’s particulate concentration statistics before the industrial remodeling
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Fig.2.9 The A bunker’s particulate concentration characteristics before the industrial remodeling

26



2 PM2.5. PM10 ¥ 3 s il Siz i

2.5.2 EXUEXTEL BT MaM4E R
RS20 22 HE, 1Z 2 Es LD-5C, HEiSMINETE, 193 2 0udExt b
IR LE R~ R 2.7 FE 2.10 Fios:

®27 CBUEXTHEEIEASN PMas. PMy HIMHE
Table 2.7 The B bunker (no indoor sources) ’s indoor and outdoor daily average concentration of

PM, 5 and PMy after the industrial remodeling

=W EV/N =W EV)

I R H 3
PM, spg/m® PM, spg/m® PMopg/m® PMopg/m®
2H11% 32 50 56 89
2H12% 25 61 48 75
2H13%5 61 120 81 136
2H14%5 85 185 110 245
2H15% 113 216 139 253
2H 165 117 218 149 244
2H 175 29 74 51 115
2H 18 %5 56 70 83 124
2H19% 32 67 49 81
2H20% 81 111 101 131
2H21 %5 122 187 146 234
Ch i xf b
- 2H 2% 111 172 132 221
2H23%5 88 142 108 198
2H24% 115 159 138 277
2H 25 %5 135 201 158 266
2H 265 77 155 123 200
2H 215 37 55 75 87
2 H28% 43 77 56 102
3H1%S 34 58 47 77
3H2% 42 84 63 124
3H3%S 47 117 85 167
3H4%5 33 59 62 80

3A5% 61 79 74 94
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=W e =W ECH
WA 5 H HA
PM, spg/m® PM spg/m® PMopg/m® PMopig/m®

3H6% 34 65 57 87
3ATS 12 44 38 56
3H8% 53 96 79 120
3H9% 42 94 56 108
3H10% 26 80 43 92

R 2.7 AR AIE 2.10 IR RG R, BRI ESUE LR EN PMys 5=
N PMyo Z A K, HZEIN PM,s 54 PMyo KoK m 2 5B 8 .

O i x b SRR B KT

350
~ 300 .
m
£ 250 alg =
3 m
<200 m m
gt A |
§150 .AAA.. i oi%? . .
100 2
& mA AR N m] ’!- 1 m
= 50 44 AXA AY imxal
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Fig. 2.10 The B bunker (no indoor sources) ’s particulate concentration statistics after the

industrial remodeling
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Fig. 2.11 The B bunker (no indoor sources) °’s particulate concentration characteristics after

the industrial remodeling

2.5.3 ZE 5 PM10 REIKFRIFHE

HF AL BN RFE BT YN PMig, A TIRFUAEE S PMyg AR KT,
B 55 L S0 H AR K, I8 I 0 TR 45 2 R 5 o6 LLEE SR = 41 PMyg
BT 3 HTHFHER B SR, 53 3 HEEERFEME I T 2.8, 2.9, 2.10 fif
7, 4399 106. 7pg/m?. 178.5ug/m®. 232.3pug/m®, 43 B AT IR A 5 A PMyo A HEHE |
PMuo iEBA% 20%- PMyo R 50% —=FHA[FKF, ZAH PMy 7 LA E =F/KF T BA
—ERMRENE, B E B PMy =FKFE5 518 PMg-NORM, PM1o-20%,
PM10-50%.

2% 2.8 ZEH PMyg-norm /KT E
Table4.4 Determine the level of outdoor PM10-norm

T HESI 1 2 3 4 5 6 7 8 9 rHE

Xf @ S ug/m® 56 75 77 80 81 87 87 89 92

106.7
BB /ug/m® 4 99 126 127 134 141 142 149 151 06

©

%29 ZEAH PMyg-20%7KF I E
Table4.5 Determine the level of outdoor PM10-20%

T+ HES 10 11 12 13 14 15 16 17 18  FHMH

St S /ug/m® 94 102 108 115 120 124 124 131 136 1785
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B /pg/m?® 153 158 164 175 185 198 204 212 232

%210 ‘EH PMyo-50%7K - H E
Table4.6 Determine the level of outdoor PM10-50%

T+ HES 19 20 21 22 23 24 25 26 27 28 CFIME

XFH S /ug/m® 167 198 200 221 234 244 245 253 266 277

kB lug/m® 253 255 267 275 278 283 295 306 318 323 2325

2.6 KE/E

9T HEIEHE BUE AT IS PMas AT PMag IR IR, 437 03 TS 25 9 /MR
IR K, A B T ORI R SE M T 28, AL S0 M A SR
], SEIOACER M, SCIRUSIITIE. fEMERE AR T BRSO T, I
BRI 10 LLAM T, SO LR, RMEMIE . IR0, AR e 22,
G LD-5C * KRBk, DEo e LB SIS . PG R R
LRI ST, IEE 2 AM 24 PMyo RS KE R I T . e T 6 B AT
JF 25 P AMBUREAIHR BE 7K B R Sk 43 T S0 6 1 00 00 S R A B2 F AR
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3 RBUER G5B BUERAE NIRRT

KT SRR ESOE R 5 O BusE B % WA PMas. PMyo i B AR IKSE BAH 9%
PEA AT /00T, B TALE AR AR E ZEIG YN PMy, AT IR ZEINERL
W5 YR BT == N BRI B2, DL A PMyg R EIR B NS, 430l 38 = b
PMio RiEEFRH . A PMygiEFr 20% H . E 4 PMy bR 50% H % —K, Aots e
65 C ST LR 5 A AN AR B IS B AT X L, BASR AT ZE 41 PMgo AN
FKETR, ReuErE 5 O dosE @8R = WAMIRYIIR K. 8 TETAUR,
S L E = FKEARE N, PMig-NORM. PM1g-20%. PM1o-50%.

3.1 BESXLLEINERSIN PMas. PMyo iR E 2K R EX M
3.1.1 BEERIN PMos. PMy iR E S fk7k

B 3.1 9 M M DR G 25 A 41 PMosy PMy HBIREIRE . WEIFR, BHe=E
ML PMas FIZBAL AR E ASEAR AL, RN AN PMys (1 H ¥ BRI EE 73 h
106.5+33.3ug/m>. 152.0+48.8ug/m*, Wit 5 FrnE R & (H 75ug/m® Xf bk, o Hlhx
42.05%7F1 102.61%, 1t PEHE % A 4 PMos 175 4415 0™ 5, JEH 2R % 5 PM,s,
AR 1 A5LL o KT BRI, =N PMos 3R RECH 7 K, @i KL 21 K,
FEFRZEN T5%; ZAH PMos A5 KA 2 K, @R REL 26 K, @hr# Ny 92.9%. =
N PMzs. PMao FIZR A P27, BalE0N, S Tk X A RG 1A T
I BRRHREE, R SN S AMNEURLY) BB R AR P R S LR, 5 TR R
T EE P S5 R I BERE , RLE P ER A TR 2 SN E LS P B 55 LR SR
= PM2.5. PM10 B AME RSN E . B PMys KHBEEFAE 110pg/m® ¥8 Fl
s WA PMys MR, WEhiE R, WEERAME 181ugm’. Hf 2
H14 H~2 A 16 H. 2 H21 H~2 H 25 HWEAE N, mTFIbREwmpm, 45
A PMyg FEAE WG BURS IR KT, S5 240pg/m®, 83 H B 5% RS2 bRt 2.2 1% DA
I

EWN PMyo MTFEEITEEI S E A PMos B DLREL, #OR B ECTRR, Bk
BN, AE 150pg/m® 72 A IS RO 25 94D PMuyg B30 B0 43 il 9 153.0443.6pg/m°.
204.0£69.8ug/m®, 43 AR 2.09%H1 36.03%, L PMays Al PMyg FIEFF K %1 K%
PR, I PMys FIEEARTE (0 B8 A 7™ 8, PMps X PMao 1% A A EB BR 243 il i HH 28.6%
1 17.9%:; , BEHTEHE I Ah PMos 75 4 PMyg P88, 404 HLJ5 R AT RS Rh4 A 3 el
TEAGHF AT ENIE. AT TIAB T, B2 —FAEx e RS,
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{13 PMys 5 PMy ZEERES FATHE. EHN PMyidbr KECH 15 K, s
REC13 K, HFRFEN 46.4%; FHN PMyo IBFRREL 7 K, #bRREL 21 K, @isE%
N 75.0%. s REZ H 8 RATS K.
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Fig. 3.1 The bunker’s daily average concentration of PM, s and PM;, before the industrial

remodeling
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Fig. 3.2 The bunker’s 10 radio of PM, s and PMy, before the industrial remodeling
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HAEME PM2s. PMyo 10 LEIE] 3.2 A1, B PM,s 10 EETE T 0.48-0.93,
SFEMEN 0.78, UHAZE N PMos A 78%K H T %4 PMas. B PMyo Y 10 LETEH]
£ 0.53-0.95 Z [i], PMyo (1) 10 LL[¥"F35ME 4 0.69, KT PMosHI 10 b, BLEAZEN
PMy ) 69%H H T 4h PMyo I TTHR . 0 U BHARIRI A PM, s 5 3% BE 1 B BUR 42
PMyo B, BERZHENEIZEN
3.1.2 B PM,s 5 PMy IR EREH LM

A SO R 5 PN A UR A B AR DG PR i 2k an B 3.3 o, & N RIRLA) 1 =105 7
FEA y=1.2936x+7.4547, [A] 9 &% R® N 0.752, = 4NFORL4 14 8] V7 J5 F2 A
y=1.0507x+41.103, [A]JH %% R® N 0.694, Rl A BRI A = T 54, 3
FERMEE N BN E IS OL T, BRI E R T A4 MR &R, REHARE,
T TR, WL EREARNG G 5] S 0 = AR AR Ak

ML SPSS Giit i At, xRk P ANBURL A FE I B AT A S AT, TR R
3.1, B = NAMIRA AN BB A IS . AR R BT 0.761-0.903 . [A], H:rr 0.850
UEEZ. BEREN PMys SR EA PMos M1 R BN 0897, KHEEN PMy 5
B =N PMyo M5 RECN 0.903, X 4 5E i HA K AR S 3 s, e i
H5E ZH R 4r 5108 0.805. 0.815, AT M AR N PMos ik FE ARk H 1) 80.5% 2
R EIN PMos H198, BHEZE N PMuo W FE AL 1) 81.5% 2 HHRHE = 4 PMyo 5
LI, DR T HEMDRG s P RO ) 5 2 H R AMRL ) BT R

350
2%tk Bk [ ]
o ik
300 - mifﬁ/@ =
B ESRY)
u u
250
E 200 Y 5= 1.0507x + 41.103
g Rzav;—)://,\: 0.694
<150
[a
100
Y 4= 1.2936x + 7.4547
50 RZ4=0.752
0
0 50 100 150 200 250 300

PM2_5(pg/m3)
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Table 3.3 The bunker’s indoor and outdoor Particulate matter relativity before the industrial
remodeling
31 ORBUERHE S N ANEUR VIR AR R R L
Table 3.1 The bunker’s indoor and outdoor Particulate matter correlation coefficient before

the industrial remodeling

BN PMys EHE N PMyg B4 PMys RS PMyg

BN PM,s 1

BN PMyg 0.867(0.752) 1
B4 PM, s 0.897(0.805) 0.761(0.579) 1
B4 PMyg 0.829(0.687) 0.903(0.815) 0.833(0.694) 1

T T ANHAE R

FEHEENT S, BHEZE N PMys 5EMEE N PMy 9 REIR 4 0.867, A&
RH R A 0.752, RUTEHEZEHN PMasy PMyo IHISEK T35, BRI Y PMys
IRFEAA ) 75.2% 5K B =N PMyo A K. X TR ESN, PMas 5 PMyo JiiFE K
JERCPHIMIE R 3R N 0.833, HI5E R % RN 0.694, BHIRIEZE A PMys i JEAR
1EH 1) 69.4% 5 KL Z 4h PMy 555
3.1.3 XFELIBFIEMIN PMys. PMyo ik B A 7K

TE 3.4 N LB E NS PMas. PMyg HIIREE . B RN, X Has = s
PMys IR EFFEIHE, /£ 2 H 14 H~2 A 16 H.2 A 21~2 A 25 H W ESHE W,
ZEHh PMys IR EIRIAE] 150pg/m® L E, HRAE M R Aids, ERJLRA
BIESENSR, FHEIMPRDIRENT, 5 PMio AN UEAE 53 )ik 2
277ug/m> Ml 266pg/m*, YHBEIEFRAERE 150pg/m® B 1.7 500 b SEIILERH K
558 ISCIR T, 45 AN ORI S Y30 B I, [ Bt 60 A G 1 e 7 TH X 25 55
TR B B SR EA A 4 ot R A o it B v o (HU 28 P PMps T R B S R B 4
A PMys it EIKFERERIE RIVBCRWESN, ETNEH, =N IEBCREL T,
SFERFFLE 60pg/m® LA, AT, WHEREAEM. S5ARRE. Bk
SERIEE Y, U TSP, R RO SRR, AR & R
WA T4 W R . S A PMys BRI H 2 4 5 62.3£34.9ug/m” .
110.6+54.0ug/m®. =P PMs IR FE MR T HrAE R 218, 1= 40 PMos R SR JE
HEFR 47.43%, 2258 Gt1t, 2 N PMos B A5 R 2L 18 K, bR K%L 10 K, AR ZE 35.7%:
FEHN PMos IEFRREL 10 K, #BARRE 18 K, #Hhr%K 64.3%, mH=EN 29%.
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Fig. 3.4 The comparison building’s daily average concentration of PM; s and PMy after the

industrial remodeling
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Fig. 3.5 The comparison building’s 10 radio of PM, 5 and PMyy after the industrial remodeling

BN PMyo AL T HIWKEREEZ T, &4 PMy B K& T Bk
J PR AE R, %5 PMuo PR B9 B H 24048 43 31N 86.0436.7Tug/m® . 145.8+68 3ug/m®,
BUC T AR (. BN PMy JRRIREIAFRREL 27 K, BARRE 1 K, Hin%
3.57%, E4 PMy FIEIRIZEIER KL 18 K, @is K% 10 K, #ir% 35.71% .
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BT CuER @ s, EousidEd, REHEE, | XA IR XI5 30
fliv EFTRLKI . HEE I T R, = NANBURIYIR EAE — B AR E BT 2
BREEH, N PMy TR IR T ol 820N . =4 BAR— EREEN
BEAR, (EANAEAESS AR, Ul B = AP RIREE 1) 22 Fh 52 & 15 Guii IR £ Ui 5 3 i
FI0A R

K] 3.5 B CsuEx L@ = N A PM2s. PMyo 10 EE, Hort PM2s 10 BB
FIELE R, 7F 0.39~0.80 Z IA¥F5h, 10 LM A 0.65, FHIE N PMys 1 65%fH)
AL Z Hh PMys 512 PMyg 10 EERZ 41T 0.42~0.8 22 [8], 1 0.60 {IK T PMys
10 LL 1) 0.65, FRHHZ b PMyo 42 41 PMys % 25 N RIURL IR B2 52 e B i 2%, t15 3.1.1
R REE R —E, AR T PMos N ZEERE IR THLRL T PMy, B G ENZE
Mo
3.1.4 IFECIET PMys 5 PMy BIRERE XM

B o b S0 = AR A R [ U5 5 FE A y=1.2112x+11.903, [A]JH 5% R* N
0.919, = NERIYI B 77 A y=1.0289x+21.913, [a])H £ % R* 4 0.958, [A]1
REIIRT 0.9, WK 3.60 XFLCEINE N AMIRAIA SRR g R e R, B
ZdoutfE, FA TIX T mBEREE. 4. R HBEE S 468 1w 1615
FAMBORLA AR S BE 1y o T DG A F T R SUE R E NG AL, RS,
HAE AR HA T MR BN, , HEN PM2.5, PM10 #4b T KK
-, DRI LA S MR AR S0 O A DR ) B 1
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Fig. 3.6  The comparison building’s indoor and outdoor Particulate matter relativity after the

industrial remodeling
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I SPSS it it , X s Xy b B 3 = A SNSTRLAIAR FE R B 1247 A Sk
o3t WREK 3.2, SRR WE AN Z AR R R 35 AR R Y KT 0.900
PLE. ZEWN PMys 5E4 PMos HHK RECN 0.949, EWN PMyg 5 E A PMyo HK R
$790.937, i LU P9 2 Hitfs 5 AR , R ILIX 9 2 5 s LAt B A OGP BE
AT 0 5E 230 R 733109 0.901. 0.878, HIFEMR N PN PMas W EEAAL 111 90.1%
JEHZESN PMos A8, N PMyo WAL 87.8%5 F A PMyo #HCHEK . [FIFE,
AP R LS 18, RIS B AR = P R A 2 2 b6 b 28 30 = AN RORE A TR

F 3.2 U H B E N ANBURL MR B AH 5 SR AL
Table3.2 The comparison building’s indoor and outdoor Particulate matter correlation coefficient

after the industrial remodeling

=W PMys = W PMyg 4 PMs 4 PMyg
N PMgs 1
=W PMy 0.932(0.869) 1
FE A PMys 0.949(0.901) 0.914(0.835) 1
=4 PMyg 0.912(0.832) 0.937(0.878) 0.921(0.848) 1

T S ANHAE R

BEXT SN, PMos 5 PMyo i FE KT [RIHE 5% 2 50 R 4 0.932, HI5E 25 R* N 0.869,
BN PMos IRFEEZAL ) 86.9% 5 E N PMyp AKX R AT EI, PMast PMy
WA A R B R N 0.921, H5E 2% R® N 0.848, W E 4 PMys i AL
() 84.8%H PM1o FH K EK .

3.1.5 BEEXELER PMos. PMyo iRE KT S AXTEE

B 5 6] L SR S Ak SR Lhan B 3.7 BT 456 3K 3.3 Wi FR
PR LUR I, BHEZE WA PMasy PMyo SFFEA R REBE R bR, B AR FEE N
2.03%~102.61%. il fa, X HLE IR E N ANBURLAIU B 3545 2 AN [F 08 B2 PRI,
Ho s L E A PMos IS RTEEAR 42.05% &K 2K TAruEik A 17%, 408
1% 59.05%, FEMEEK, 1 FEIE &N E A PMyo B TR AL 9 39.81%. % P PMyg
FANE R 44.72%, A PMys BElE R 55.19%. 2t iitid, PMys FEIEHE PMy B K.
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Fig. 3.3 The comparison of bunker and comparison building

Particulate matter concentration Index
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MR 33 FREETHETMEN PMs 28, BLEEN PMys N
44.3+34.6ug/m®, FFEFN 41.57%, EFRE A SGE R 42.05% 4% 2 O o
JE AR WS NOE S, HEEH T =N PMos IR YUK T B S5 xt thg
FLE N PMyo BT EIRFEXT L, B % N PMyo K FE-F B BS & T PMyo FREKREAE,
LIRS 2 PMyg AT Ko X LEEE ST 2 ) PMyo 48 K58 /0T PMy BR & 1
WP, HTHMEBAAT 24K, SlnoE, WEN PMo KK R+
HA

ROUGE RGN PMyg M 153.0443.6pg/m® FE1IK 3] 86.0£36.7ug/m®, AL T
67.1240.2ug/m®, FEIKEN 43.8%. HbRTE I H RSO EER 2.03%% 325 8od 5
EhE, B R S X LS N PMos 5= N PMyg, RIS LEESFZE A PMyg
IR IE KT H 2 P PMos IBEIE, PRREE L, FRIREMHE . XHEHFE N PMyp
R AR T AR AE PR B (150pg/im®) 42.69%, HFHREWRE N
86.0436.7ug/m®, E4h PMys A& 205 oot J i — SR AR T AR, Ll R EiE R
bR 102.61%, FRAG A Zont st LR SR 10 AR 47.42%, B#1iE 55.19%.

3.2 I PMy =ZHKFETRIEERA PMys. ITEEEIFTEID PMyo iR

EIKF
3.2.1 EHN PMy = FH7KFETXIFELIRTE I PMyo iR B 7K F

T 34 TR H 252 PMiyg 25 9 B TEEEMA R 350 PMys, RILEAE 241
PMio =R AN EI /K, % 52 % ELEESR 2 40 PMao FIELG A 25 1 PMs 1 AT 3T 4
M H— R 4:00~21:00 AL . B 3.8 = AN PMy =R/ FRHE 5T Hh g
AN PMyo FEIREE . IR, RHE 50 H 2 50 5 ANBOR ) S Ak a5 R 1 )
TAK, XEERF NG LERELRE SRR, SRESS, 1 PMs. PMig
FHEBETE, MEHKERE T, B HmaaeSEEA S, wIa kg RIEE
AR, AT AN, WEEGE. A 7:00~10:00 (4T FIE R )5 A R
SLTHEAT RS 5 NS SACP ISR R, AR 11 A2 5 ARKE S EEEI
B HLBNZE 38 22 0 =2 ANBORE R SO B, TORE] 7 A LUE T, R
JER R AT AN 90 ()R TR R0 R A 2, SR . T HER . A T
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Fig. 3.8  Under different PMy level the 18 hours change of bunker’s and comparison building’s

outdoor PM10 concentration

%34 FZH PMyo AFEZKE RS 53] U HTE SN PMyo WK EZ

Table 3.4 Under different PMy, level the outdoor PM, concentration of bunker and

comparison building

21:00:00

EPR/NES EAR N
EC)) FHME N w/AME bERZE AR PR BAE A
PMyo (pgm®  (pgm®  (ugm®  (ug/m® #/h IR AR
(pgm®)  FE4rH%
NORM %}
159.4 225 113 31.2 10 179.8 55.56%
gen
NORM i}
143.6 200 104 30.7 7 176.6 38.89%
bhz s
20% 816 194.7 260 133 42.7 14 210 77.78%
20%%7 Et
181.1 257 115 452 12 204.8 66.67%
53
50%Har 234.2 362 176 495 18 234.2 100%
50%%t Et
224.1 331 166 45.6 18 224.1 100%
jeisity
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Fig. 3.9 Under different PMy level the 18 hours change of bunker’s and comparison building’s

indoor PM2.5 concentration
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A PMao A FZKCE FREHE 505 LI ZE N PM2s IKE S TR 3.4 271, NORM
Bl 5 NORM Xf b @40 = 4b PMyo (1) 59K FZ ¥I{H 43 5l v 67.9420.51g/m3 .
56.9+H1.6ug/m3; 20% KL 5 20% %) L #3505 4 PMao 5T &k 52 2404 73 )
74.5420.7pg/m3. 62.8420.1ug/m3; 50%%HG 5 50% X} Lk i 3 % A PMyo 1)) S ik &
) AH 5 B A 104.7+18ug/m3 . 81.8419.2ug/m3 . AR I R BE A KR A AR v
(GB3095-2012)) HL5E 1 LK X PMys H 3 BE BRAE Ay 75ug/m3. 7E 5 4k PM1o-50%
AP TR RN LS % Y PMs #5 RS, 43R AR 39.6%., 9.07%, HARZE S PMyg
I IR 53T 5T E Y PM2s SR T FR R E (A -

# 35 FHANPMp AFKE FREME SXT R E N PMys W
Table 3.5 Under different PMy, level the indoor PM, 5 concentration of bunker and comparison

building

fish 7 N1 A <1 2 i
FEE oSN RAME AiERZE EANE BT A

=N PM2.5 5 , . s . L Y
(pg/m*) (pg/m*) (ug/m*) (ug/m*) Hi/h BIRE  FEAREW
(pgm®  EH%
NORM %
H 67.9 112 45 20.5 8 93.9 44.40%
XEN
NORM i
56.9 75 42 11.6 1 75 5.56%
SaE %)
20% K5 745 103 41 20.7 6 92.2 33.33%
20%% Lb 2
H 62.8 98 34 20.1 4 86.8 22.22%
50%%}H4
104.7 145 74 18 16 108.6 88.89%
50%% Lt 7
81.8 115 52 19.2 11 95.3 61.11%

H

3.3 EHM PMy =K FETEIERIF PMas. PMyo ik 7K EE
3.3.1 EINPMy ZFHKFETHRE PMysy PMyg iR EIKFEXTEE
BHETEZE SN PMy ZFKF T, % YA PMass PMio 3 B /K3 E R T R 18] 3.14,
WS E YA K R W S B AR NI B, R BLHE RN RN
PM10-50%>PM10-20%>PM1o-NORM, Bl 4 PMyo ¥ K P TH i, BB AR/ $0Z
ETE G B TR 5 40 PMas 5% A PMuo PN R, B AR /NI B2 AR,
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Fig. 3.10 Under different PMo concentration level the change of bunker’s particle concentration
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Fig. 3.11 Under different PMy, concentration level the change of comparison building’s particle

concentration and exceed standard hours
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Fig.3.12 Under different outdoor PM10 concentrations the change of bunker’s indoor exceed

standard hours
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Fig.3.13 Under different outdoor PM10 concentrations the change of standard limit value’s exceed

standard hours and assumptions limit’s exceed standard hours
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Q2 dxdydzdt=—[ DS + > (D) dx] dydzdt, KUY x fiy 035 it 1 8.2 %9
-g (cuX-Dmﬁ) dxdydzdt.

[E BRI y HRT z By )y s Gedidh i 2200 R
¢ (cuy-Dm§> dxdydzdt

3y

22 (cuz-Dm:—? dxdydzdt

1E dt BT (A BT Wik B ¢ B4Rk, FE I N v e i n i) &N
gdxdydzdt

I P ST E e, 193,
ac o )

)
—+ —(cu,) + > (cuy) + pys (cuy) =D,y

?9%c  9%c d%c
ot o9x 9

KA TR SEoR, AIRRN:

ac 9 ?%c
(4.16)

at  ox; 9X;9X;
3 4.16 RINHAGANIRE T 1V RebE s SO 2, BRI % E 1 BiiE®
AN T O AT R RS R IR B A, B 22 T 5 — T 5 ik 5
It A &, 28 RN TS S IRE T AR, 55 5 A IR R TR
TEH
@ VSRV B
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FEImiis s I8 W AL B K, mithkshbr 7S EERKEIAh, EHTS
Qe R BEIk B . R ¢ it (X, y, 2D RAERSTE] t IS [R5 QiR Bk
PR AR A, WKL ¢ R TISTRIAAL B R R HRiE L, Bl e=c (x, y, z, O, ¥
c AT u I B EA KSR oR, R

c= c+c (4.17)
u; = Ztl-+ul-’ (41 8)
B B U AR IR BPIRES T R m sy fo e, 19

o Cc+c) a%(c+¢)
at 9X;9X;
W BB T T, BN [A) ()~ S48 Ja n Atk , Rt T R e ss, 19
2.

(4.19)

9
+a—xi((c+c)(ul.+ul-))=Dm

2

9 9° C

cC o, —— 3 -
—+—(cw)=—(-cu)+Dp (4.20)
ot  ox; 9X; 9X;dX; __ __
M WARLS GRS ENENUREE 7/ PO Rk /I L O E%ﬁﬂ'ﬁ% (= c w)With, cuy
MR s AR, AEIESE T xq S T b B 7 s R T AR P B s I S B ) e
JHCE, BT bR .
MR 4.20 ATLLE H, BHERA ¢ HRMAC w, BT, 8 R
B 7 i S mshy B e, EWNEEEAEN, ERESR e TR, ik
SRV THT P B35 B0 38 B 5 T A <0 PO s B 2 52 R T, B
—C ﬂi=D-~—, (4.21D)

Horr, Dy NI RYIRmshReY iR, ARG A R R R E S
A% 5 By B TS G IR B T R, AR RS ROR TS G Y 80T
) SR ERE R T 1), e i eVl R AR A, IR AR B Y A
TS G R /O R

W BN B B @R IR R E L e s RIE R L #ES%, B Dij
KT Dm, ARG 7 F Il s Ry, i E RS e F

9 C 9 —— 9 9 C
¥+a_xj( cu)= a—ij

Dy 2 (B R, = i I, D=0, Kt Dy H R4 Dy Dy D AFETZE,

T EAAT ity

P— (4.22)
Y ax;

9 C 9 9 C

o _—
o= ) = —Dy— 4.2
ot +axj( ¢ uj) ox; ' ox; (4.23)
%E% r':TJ ﬁ‘@ H@/ﬂ”ﬁ/}ﬁl:l:l » D1i=Dos=Dyy=Desss Wﬁiiﬁﬂﬂﬁ%?’ﬂ
2C 9 , —— 2 acC
R TR N=—D, p— 4.24
at +axj( ¢ u]) ox; eff ax; ( )
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EXOvIE G Ry TR TR, TS RYIR AR i i is 3l AL
W, 7] b Der Aimim FER R EL, HAHL R SONTAR T 175 B 9 B A%
G AN R O S A P SRS, R AR SR ARG R R R R, AR AR
SE AT 26T TR EZ TR, EaU R 5 A 28— TN TS SR 1 I 224
= s vl e S PR O PR s SR U SEEE S S I 81

BT PG QeI O R 3 (R BT e R o R RN i %
Py BTG BRI LR B B AR LG, BRI, b s AR P T i /s RO i i
NS GRS B SR A, AR AL, BT A F RGO 32 IR
/N RUBE (i s 5| 2 FR) 8 L7 0 AR5 09 18, X DAt 75 G40 5 107 i)
LEZ SRR S/ PO kil 1 ¢ it

4.2 CFD ¥ {EfE
4.2.1 B

FEXRTR E 0] R 4T CFD BB AR AT, B e ZoR it B A DR T B i, B
R ) Bk v X, eI N AN, e A X B A
MTTAE A o SRIG, Kl 7T R AE R B sk, RIS Ol o A 2 s ) 7 R o
AT R BT IR . TR [a) @, RN [A] A8 bt 75 ZE AT B AL,
R SR AT G o i NI DD RAT AR . RS2 SR, AR T SO 5
BB B A A B, WA AE B EOS R R A SR o R TR R0 4% 2
SERBETHE S R E E IR BT N AR R AR R TR A R R A T B
FRERTIEARE, s T B R 2% (Fintite Differernce Method, &#% FDM).
B FRAAFLZ: (Fintite Volume Method, f&#% FVM) #1745 [} 7632 (Fintite Element Method,
fEIFR FEM) 25 R[EZRA B HUL 715 . FVYM SEIT4E K AE CFD AT 21 1 2 b
FH i —FhBs 8tk 757, H A, K280 CFD BA4ER R X M- E UK = 1 /i,
X HXT FVM 2R SR AR Al — fai g A 4

AIRARE (FYM) XA RE (CVM), HFEERGE. @it HX
ARG, AT A R AR S AN AR E AR MR T
P GEGITRED WA EEER S, WA —HEHOT . Mgy, i
EINEHL R BRAR AR B AT
4.2.2 RIHMEITTER SIMPLE &%

SIMPLE V2 B fT T2 BN &N 2 10— i a8k, BR T s
B IEVER —Fh AR G X SIMPLE 5322 38 T A8 85 R IR, B [RA% O A SR <A
W-AZ T HERE, AR ES RS il FoR IR 135, ATk 2SR g 3 & 5 2
(Navier-Stokes 77#2) M H 1. SIMPLE HiEf3EA AT /AR W R : T4 2
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[ A3 CERTBMERCE e, B0 B G RAARINER), KRB HULAm
IR, Y. PN 135 A e B BUBGE I, BT DA e A5 21 s 5
Y AN R IELETT RS, AR A RUER 245 € B A I DME IE o A2 1R 1) AR i 0 2
N SRR T3 AR B R 7 e T 2 X IR IR B ISR R . IR
RIS, FATIIE t 3 &7 R BOE 2T FLE 1 E 7 5 3 1R ok SR ARNE LTy
RS HEULNA, AWMAREABIETTRE, fE B IETEA2IEIBIEE. it
Seht b, @B IEE KR, RBERHEE Y . BEE R AR IR
S WERAEL, MBI R IS IHEE RS R s, e — BRI, W
WA, BRI
4.2.3 WS F

FIWrE A R TS, EHE A N EERLE, s, RATEEE
SCHRZEAR PV WS, ATHSR A% B e B4 A il BN A Z, BEE IS
PRIEEAT, it E AR RS, Bt B RRE B0 b &N T Eod S AKOR ok
FERFENE o B BT USSR HE B B E AR P S R L, AT RE IS e TR R,
R, AR FERIARAE R PR BN R 2, RIS TR S B i 2 B IS AU K A 1
IR, e T TR, RAE AT A R R SRR . T R
RN RS A O 3 AR T ) 8 ks S M R R T B, — B e AT I B
AT REIE RIS

4.3 AIRPAK
4.3.1 Airpak BN 4B

Airpak F& FLUENT Inc. 2 7 # HY PR3 51T Sof 380 5% Y AT 2% 16—k CFD 4K
F, EEF BB RGNS AR ERFIATIEE . BT
B, FLAT LABO R BB PR T A R L SR MR A G
W% LA T R T 1)

Airpak T [FIZE 2SR, ST ARARE, A E 305 ML 4 kA
30 SN [ 5 HEAT V2 T A BN [ 0 IR 2,2 T FCREL 40 0 T £ 21 29
PRIk, AT CAAERETR b R A % BT b et R T PO A, o AU 50 s v i
Sthr. PIMSERRUS, Airpak BEFREXT IR BT AT . SROLIBIIAE 544
KPR BRIOHAL IR ARIRETL . ST RS AT L AR A,
H b AR A SR A R AR, AR5 ] P Kl AR RS RS 2 B
3 XA AT 0 v A P LRV bR S R o R T R A R
PORM AR, 1638 TN AT S, 32 ) Alrpak SETREIR, ALHER ZE
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T H AR T Bt RS R v A, 7 — @ 6l Biedast 1 st . 226 DL Egr
MR R, Fluent Airpak B&CA B I Br_ b BESEH XAT I CFD 3.

HB AN S AR A . R4 b, W2, FTE. &5, 5. .
WEE. HVAC. ML, RA™. &40, %, @, PRSIk, HAr Airpak ©
EEEER G H JEE R IR E R R B AR ']
JTRNE . AGIE R, BRSO, RE. miy. B3R Tk, T
WadE R T A BRI ORRS . @AM S afd X, S EEH
S 7 T T S S AR
4.3.2 Airpak EREAEBK RS TR R ER T

Fluent airpak A4 EAE 2 L T TH TR = N m A S BAE, AU 25 3
AR A o, BT AT R B AR R, T HOP BRI, B FERR
L IRAE -

@ TE®AH File ') Problem H %} special #H47% € ;

@ FEHAF Model " AL ) RSF R/ VAT WE 5

@ FEPA AT AR A B DA

@ R ERTY (check model), kAT MIASHEIS (mesh control), 454
T AT R A B e, AR SRR Uy 7R & U R B A R, ST IR,
IRARI EAR Y T Z R B E (number of iterations), JFAE A LA

@ FEKRME (solve);

® WAL E AT g, R RE S R A )5 1T

© AL e A

BATReR m R K BUE R Y, B DA FE Sl RS ARIE R4 L
AT ENEEY . WEY. EEY. TRy SRR ES S, LAY
JA R SRA LA BN ARG & AT 25 G VP, DS T BEAR AN L
SriraE R E R s = BRI g shmaE . w] LSRN 2 SRiE 3)
TH L

4.4 FNFBIRBYAYFE ST N K

7 2 HUE AR A IRAR UL BT BB, T BOR A 0 ZE 4 aK, X IR
KA B R AE =, RS EERA R SIMPLE &%
4.4.1 1EEIFE T N AR5

T RO A AR TR A, R T AU b 5 BT e 2 P R P A,
TR, BT RO A KT AL, o ARG A B B A3 K
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feit, CLECEE FUR M m B I 5 sUEEATIE X, AT R EE S R I R AR
AL, N E R

e - )—» X et - )—> X

REERHE K H TR

K42 REGERES CHBUEERRA

Fig. 4.2 The model of bunker and comparison building

YA R T FRE R RSy Tm*7m*12m (K> 58 ) »

P B AR RS 2m*3me (FE* ), B3E 4 A4S, B 2o A (N g
Hl Ak

JEAESTIARA RS 2m*2m (K* )

A BARZH TR

®41 BEPEEASHY

Table 4.1 Specific parameters in model

) shape XS ys zs Xe ye ze xd yd zd
name  active

type m M m m Mm m m m

Room yes prism -28 -28 0 35 35 48 63 63 48

rectan

Walll yes -28 -28 48 35 35 48 63 63 0
gular
rectan

Wall2 yes -28 35 0 35 35 48 63 0 48
gular
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) shape XS ys zs Xe ye ze xd yd zd
name  active

type m m m m m m m m (m

Wall2. rectan
yes -28 -28 0 35 -28 48 63 0 48

1 gular

partitio rectan
yes 0 0 0 7 0 12 7 0 12

n.1 gular

partitio rectan
yes 0 7 0 7 7 12 7 0 12

nl.1 gular

partitio rectan
yes 0 0 0 0 7 12 0 7 12

n.2 gular

partitio rectan
yes 7 0 0 7 7 12 0 7 12

n2.1 gular

partitio rectan
yes 0 0 12 7 7 12 7 7 0

n.3 gular

opeani rectan
yes -28 -28 0 -28 35 48 0 63 48

ng.1 gular

opeani rectan
yes 25 0 0 4.5 0 2 2 0 2

ng.2 gular

opeani rectan
yes 7 1 45 7 3 7.5 0 2 3

ng.3 gular

opeani rectan
yes 7 4 45 7 6 7.5 0 2 3

ng.4 gular

opeani rectan
yes 0 1 45 0 3 7.5 0 2 3

ng.5 gular

opeani rectan
yes 0 4 45 0 6 7.5 0 2 3

ng.6 gular

abl_op rectan
yes 35 -28 0 35 35 48 0 63 48

en gular
B T A U B B O f 5, DRI SR F A PR O Rl 43, IR R E0 2 1 %)

TR DI P A 8 AR AS PR R B SR, O 7 (DL T B 45 RO R 1k B8 g, AR KA
T&XI32) 185 4>, FHETTE T DR Ja BTN A B, 1Y
[F A1 S /N SR G=2
X J5 Al KRS 1
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y T RRKRS N 1
z JT TR RN 1
2eid Airpak tHEL, A5 MR B PR

P&l 7 SEAR I A% &) 731 AL 1

K43 BRIy
Fig. 4.3 Model meshing

LA ot AR A

NODES: 1905300

HEXAS: 1858320

QUADS: 116104

Faces+solids: 25

Computing element quality (face alignment)
Range: 0.997719->1

Total fluid volume is 1905120e+005 m”3

One room-change per hour=volume flow rate of 52.92 m”3/s

NHTET L, RAIEHIK CFD Bl b bl B 1) B SMNES. R
T 45 (R ARV AR 2) FEIE ARSI SRR Eh, 16 FIARUE e XU FRREAL,
3V TEMFARAE T, L5 SRR I , CFD BAERI A BR GRS BT AT 25 MR i o
4.4.2 HRFHEENKEE

i ER 2R TH] Ab 52 B Hb T BE B s A E R SERRN R RL A E . S it
MOTET I, AT B AORERR . BOAC. B LA 24 TS B o A o A HL A 4

61



R K A AR S

HIRE TG, BHIERSFS), Ho A i B R A8 45 KSRV 24 R i e J5E 1T 22
e, Bk, RGO T R B R BEE X, L A AN R (1 XA A
[, N Eps, AWESRAT VA, ARMEHFRGER AR, HEEEE
g, KA R A E AR RS, BB m T R, XA
RO K RIA TR R

UL YY)
600~
KEERRE (100%)
500( 518m —10
400 W R
KEERRE (100%)
300 396m —10 B
UL =Y TN
200 % RIEFAEE (100%)
274m 10
92 96 %
100
86
78
0
IR A AR FF i AR AT B i T

K44 AFRMERTILIE L

Fig. 4.4 Different terrain atmospheric boundary

R AN [ s B Y RGEAN TR, B S G TSR A R -
h n
V, =V, (h_> (4.26)

KA Vi—mEN h R XGE, mis

Vo—FEHE S B ho KA X, m/s,— % HL 10m Ab 1 X ;

n—¥8%. HIX n{EHL 0.2~0.5; =W BIEEHIX n {HEH 0.14 £ 4. ARLH
BT A TN XA F i X ah %, RfE &S+ 2 n 8 0.22.
H Airpak & S A P AMNBIA KRN, TTESES A BHE A,

4.5 CFD =R R

AL EHESE L FRIARILROYIE R, EZAMFRRE 3m/s [T,
AHTEL BB SRSV S B, 0T PMas PMao FITR 2 37 0 J35 47 1 2 /=, 65
LU
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terations

Done | Pirt | Setiange | Fullrange |

[ Xog W Ylog W Symbok F lies W ¥gid F Yoid

K45 REGERHETRZEU S 2k

Fig. 4.5 The bunker’s residual convergence curve

terations

Dore | it | Setiange | Fulrange |

[~ Xlog ¥ ¥ log W Symbols B Lines W Xaid VY gid

Kl4.6 Crud@siik s
Fig. 4.6 Comparison building residual convergence curve
M ZHE SR, THIRIHAT IR, JF SR A a1
WSk, B2 an T R, BT BUERIR He-e R, % dE Simple H%TH5i%E
M, ASCRERRR 10 4, TR FRE TR VR R SeEa AR, R
)7 200 A I SRAF A B USSR - T AR BUERHE 5 EBuE Z3H=E N PM2s.PMyg
RO L8 B R AR AR SR2E AT 40 R T
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4.5.1 REUER S E SR FIREIALE R

Lo ,
Z=9m AL R BUE R LR R ]

Velgcity
mfs

Velocity
mjs

0.017
0.015
0.012
0.010
0.008
0.006
0.004
0.002
0.000

0.006
0.005
0.005
0.004
0.003
0.002
0.002
0.001
0.000

Z=6m 4b O S0 0 He e L e B

Velocil
e

Z=9m Ab O e ot b 7 R 5 e & I

K47 RECERHESHCEER Z=15. 6. Im AR EK

Fig. 4.7 The bunker and comparison building velocity vector at Z=1.5. 6. 9m
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1418
1201
1.064
0.887
0.708
0.532
0.355
0177
0.000

Velocil

2.793
2.444
2.094
1745
1.396
1.047
0.698
0.349
0.000

1.750
153
1313
1.094
0875
0656
0.438
0219
0.000
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Velocity
mis

eloc
0.198 i S mis
0.174 :
0.149
0.124
0.099
0.074
0.050
0.025
0.000

2.762
2.417
2.072
1.726
1.381
1.036
0.691
0.345
0.000

y=2m Kb R BGE RT3 R R A y=2m 4b Ceidx bE s ST R

4.8 RECERIESHCEER Y=2m AE R EK

Fig. 4.8 The bunker and comparison building velocity vector at Y=2m

BT Z=1.5m. 6m. 9m =/ [ e B2 o< 1 B A Y =2m 5 T Ak i R Ok
B, ATRUEH, RECE RS EACE BT TS5 4R, TN E XGRS, AR
N 05mfs Aty HBEERmEER T, BHE N HEZ L, BRI A
W2, ARTERYY B CooEst e s TR & &G, Z=6m AR s
FERGE 3m/s, TERCRHE AFEE R, ARG A B AR 5L AR
PR A A ) KUK TR U AT, TR R AF BN SR 2 . 3t IF B JE I R =
R, TR XA TR, ARG N EXSR R, AR
19 2R K
452 RBERECHMERERENTSRERST

Mean age of air
s

50.704
46.783
42.862
38.940
35.019
31.098
27.176
23.255
19.334

191.439
170.970
150.501
130.032
109.563
89.094
68.625
48.156
27.687

t’_) ._J Lx

Z=1.5m AR EGERHE T = B Z=1.5m 4t CLBuE X b 3R A Uk K
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Ms:an age of air Mean age of air
s
177.763 45.514
152:994 1.187
138,226 36.861
118.457 32.535
98.688
28.209
78.920 23.883
59.151 %
39.382 19.556
19614 15.230
10.904
Y Y

Lo

Z= 6m AR g R Z=6m 4k & s X L 2 AR

Ms“" age of air Msean age of air
162.247 56.312

144.083 50.936

125.919 45.560

107.755 40.184

Bl 34.807

s
35.100 24.055

16.936 18.679

13.302

Y Y

Lo

ngK*ﬁLﬂ@ Z=9m 4b C kg FEE BT e K

K49 RECERHESECEEN Z=15. 6. Im TR =E

Fig.4.9 The bunker and comparison building mean age of air at Z=1.5. 6. 9m

Mean age of air Msean age of air
s

193.530 B

49.576
176.839 44,059
160.148 38.541
143.456 33.024
126.765 27.506
110.074 21.989
93.382 16.472
R 10.954
60.000

y=2m AR BSR4 i@ y=2m At C B x L i s e = 1B
K410 REUERESSUEEN Y=2m b3 a K

Fig. 4.10 The bunker and comparison building mean age of air at Y=2m

M T Z=1.5m. 6m. 9m =AM 1 1 258 = A Y=2m 51 b =<k = E
ATCLE H, BEE R E T AN, REOERHE A SR A N, AR X [
M 190s FEZTHER 1208, Ui HA — N5 R, AR SOERHE I8 AL
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RE, LR R R s . T O G B ST TR s &S, TRk
AR R, 875 Z=6m FTAb &N, 4T 30s £4, A E sk aERm T
FEANTT 8 S AR P B A 23 1] 28 SR A BRI, A 4L T+ 30-60s 2
o 33 P NS A B R, S SR X T A, T SR R I
HERG BRI P KR R, 2R BRI R

4.5.3 REERESE BUSETUREIRE R

PM2.5 PM2.5 -
86 5
83
75
80
76 69
7 z:
70 =
5 %
40
60
Y2
L —— J

Z=1.5m AR BuE R PMys = & Z=1.5m &b EBuE X LS PM,s = E
L4I|||II|||I m.“jllllllllli: EEM
Z=1.5m bR SUERHE PMyy = Z=1.5m 4t & B T FE S PMyo =&

Kl 411 Reudkle5BuE @M NAE Z=1.5m & PMys. PMyp =&
Fig. 4.11 The bunker and comparison building PM,s5. PMyq at Z=1.5m

F T T S0 A 45 2 M T 1.5 AR R ORE AR B2, BT DA S 5 B0 AR
JE ) Z=1.5m P4k PM2s. PMayo WEEEAT X b, MR 11 Z=1.5 Ab ki) = B vl
LB, ReusEpaNE Z=1.5m LBRIKE PM,s JEE N 60~70ug/m®, PMig
¥ BN 80~101ug/m® 5 LLiZ AL SEIIME PMys. PMag 435 66pg/m®. 85ug/m®, L
RN LA #E Z=1.5m KBRS PMos TN 46~57ng/m®, PMyg i LA
56~87ug/m’ X HLiZ AL S PMasy PMig 23514 53ug/m®. 7lpg/m?®, BEAEE
Ya 5 S EMZA KR, B STllE b T BUERRMETE 2 (8], 38 BT @ s A
AERA, HE B Airpak X5 RHE BRI 0 AT AT 1
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726m Ak K B R 6 PMyy 2

86
83 | .
80
7% |
73
70
67
63 |
60

PM2.5

)

Z=9m At B uEXT EE I PMy s = &l

165 ‘
154 y
144 y
133

Y

5

Z=0m b EHER PMyo 25 Z=0m A CL Bt ELEE S PMy, 2=

K412 REuERE5S0EERFNIE Z=6m. 9m &t PM,s. PMyy = Kl
Fig 4.12 The bunker and comparison building PM,s. PMyyat Z=6. 9m
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PM2.5 (mass)
86

83
80
76
73
70
67
63
60

Y=2m AR EEERHE PM,s = &

165
149
134
18
103
87
n
56
10

bl

= .
Y=2m 4b R s R PMy = Y=2M 4 E SGEXT EE S PMyo = B

K413 REGERHE 5 BUE SN Y=2m &b PMps. PMy =
Fig 4.13 The bunker and comparison building PM;,s. PMyg at Y=2m

WZE LT Z=6m.\9m A F1H PMps.PMyo K 2= BFT Y=2m ZbHTHi 4k PMps+
PMy IR, FTLAEH, REUERIENES, BEAE B B T my, Bk i
BHFEAS, BIJEHES PM2sy PMao B LT PMas. PMyo B . CLESUI&E R bL @ SR P9 45
TXF R E, S Z=6 K& AR el 2= ANRORE IR S, B S AE H
Wt E 2 fa, bR EBURAIR IR T Mg 2 /T, R EWMER T, SUsEHT
Ja B2 N BRI A A, IE B BN I R = XU T B 2 R, (ARG A I
KRR RAF, A EAIRKSE.

4.6 KREIN,
Az M CFD FRRFEMt &, X E R ) 5 FEA K-e AT AN 41, 0t
15 YR SO R AT CFD HUE Ay A Airpak fn LA ST, 78 Al b 2 7 ) B A
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AL AT IR Ry, BOE TSR KORIES L R BUE RN 2 BUE R H I A
MR AR IR AT AR, BREIREoR, ReuERHe R O dlug
N EAE Z=1.5m P4k PMys. PMyo HIVE IR 2 5 SCIME AR, SEARERS
B B2 7K, AR T B R AE R ME AT Alrpak e RHGr 3 S BURI AL 1) AT AT 1
A I B T b, R B R KR S N SR AT R SGE AR
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5 BuEfEZERFRARE KT

M 5 = B M R UG R S O O B T A AR AR B K R B
FANIABIBORL IR B AT A T8 kT, Hs A 3 S BOREIR B KT A
fEiEE, #msl KT ERERFBESMEE. ENAEH AN LEZB
Wi, HRPHL, . SRR MR IR s EAMASI R RS R FE A, &
JR AT ANE DL R IR I o B D S SIS R AR R R TR, HEEN
BORLYIIR FEBEAT T IT, A3 5 AR R VI R = N AL, MR A HR A E XK
AL EANE RSN iM%, Bk, SIS HECATINE, SR E N RTKLY)
YRS /KT T SR o = A RIORE AR P TN 3 25 A R 0 R 2 5 A T
R, AT R A THE TR T SR BIREERT 2 siE 2 N PMao it B EEREAT TN,
A A 5 VR A A RORE A (1 T £ H — o ) AR

5.1 SRS /R AT K &5 = A BRI R0 U
5.1.1 M /RAIKFEERIRIE
BREBENLES] X ={X, tET=(0, 1, 2, ..}, HARAZE N E={0, 1, 2, ...},
TR LET, te<tw, €=0,1,2, ..k MMEZEIEES e, e ..o &1 A
P{th+1 = eps1 | Xeo = €9r Xex = €1 . Xy = ek} = P{th+1 = eps1 | Xere = ek}
(5.1
WK X g S kst 1R BE LI S R AT R, iR e
IR BHEE B0 fa A E B IREE R BRI (5.17) R, B RGeSk IR
H AU ATTE FIIERS T 2, SRS K. £ (5.17) Krf, BRI Z t
NIAERZ], A tot, .ot NSRRI Z], ter ARERETIN 21
AT T — et el @, R &R SR K8, BIXHERER n, KET.
i, JEE, f71E
P{Xnsr =] | Xnzi} = P (5.2)
Horb Py N BB SGEM n IFZIIFGE, HPIRES | B EIIRG | &0 k B
BMEZ . HRME SV 2 A KR, USR] KaE R M2 2 T Aa i,
AL 8 2R AT R A T R B,
5.1.2 NS /REXREER TN &
HT =N PMy KK —HAK LA &, 250k H 2 o) 2t 5
TFHFEIFSAI . B KBS REEE, DA R P R Sk FE i Z1 [ PMyo iR
Ko B DK PMyo IR BEAE AR S VE SR S5 FH & I B AH S REUT & . RNy, TRk
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H— I Z) PMyo R T 455 Z A0 T %1 PMyo IR FEAE BT B AFIRAS , IR /il
I 2215 2 SR IR 20 P FEL K O 28 R 8 o 246 36 8 R AR S5 3R AT ISR AR o AL T JR Rk R
U Fry 5 A JEL AR T8 Ik A K B AL AR B 5 5 B IS S 2R AT I A RS R (1 A 2 T
PLMEAEE . 7870 %) PMyo WK BE IR T TN

TR 7R AT SR 1) Ty 2 0

D W RS0, 18 FE bR I ERREAR AT 4325, BT PMyo IR /KT
I RARAE o

2) s PMig IR BE K P43 it X625 1 Mg 8 FE P 1 Hh 5 N 210946 P88 A P ot
PR A AT 52 o

3) TR E IR 1) PMag WS 7 1 A b K R 3 A A i PP,

4) TFE S E AR R R AR K DR AT REEIBCE Wi S B AR R
R IMH AR T :
TR (kg = %) (Rgp— %)

—_ 2
n
o1 (Xg— x)

, kel (5.3)

Ry

b R AREES K B FAR G R o AR a I PMyo W FEAE, X fR3E PMyg

WREFIME, n AR PMyo HEASURE .
| Ry |
Wy=——"7—+ (5.4)
a=1 | R |
13 20 (5.20) X5 & B H AH ¢ REGHAT G, 159 BIA R K S /R AT KRB E .
X, mARERDPKEH.
5) Z MGG B 5 /R AT RBERLEE, A [R]— PR B 25 UL 2 s R4 g Tt

M P, IR AR KB PR RORES M il 2 1) o Hevh S T
Pi = z w; P (5.5)

k=1
K, i€1, max{Pi, i€ I}MIONRLI i A% %] PMuo WK HO TR AP,
6) X Lh/R AT REER PR A s YRR — 2 b

5.2 M S/RA]KEEXT =K PM10 3K B 7K 5500

B — AT 9 /N (4: 00~12:00) H PMuyo #eE W USSR AkE A, 45 10
BRI, FOREARBHRIN % 5.1, X2 ST B PMuo WK AK THEAT 40 BT 1
W, DA R T R PMao 9 R TR 0 AT 50T -
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% 5.1 4:00~12:00 IN[E]BLA PM10 P45 o 0 #ic4fs
Table 5.4 PMj, concentration monitoring data from 4:00 to 12:00

I %1 4:00:00 4:10:00 4:20:00 4:30:00 4:40:00 4:50:00
PM2.5 < (ng/m®) 70 86 73 78 74 77

I %1 5:00:00 5:10:00 5:20:00 5:30:00 5:40:00 5:50:00
PM2.5 ¥ ¥ (ug/m®) 75 71 84 74 79 83

i Z| 6:00:00 6:10:00 6:20:00 6:30:00 6:40:00 6:50:00
PM2.5 ¥ ¥ (ug/m®) 70 75 86 83 82 97

I 1] 7:00:00 7:10:00 7:20:00 7:30:00 7:40:00 7:50:00
PM2.5 < (ng/m®) 87 92 75 86 83 82

I 1] 8:00:00 8:10:00 8:20:00 8:30:00 8:40:00 8:50:00
PM2.5 ¥ ¥ (ug/m®) 87 82 87 74 79 81

B Z| 9:00:00 9:10:00 9:20:00 9:30:00 9:40:00 9:50:00
PM2.5 ¥ ¥ (ug/m®) 89 75 86 83 82 77

I Z 10:00:00  10:10:00  10:20:00  10:30:00  10:40:00  10:50:00
PM2.5 < (ng/m®) 83 78 73 75 86 83

i Z] 11:00:00  11:10:00  11:20:00  11:30:00  11:40:00  11:50:00
PM2.5 % (ug/m®) 82 81 87 79 71 89

I %1 12:00:00
PM2.5 % (ug/m®) 75

D) R 5.1 PR BMEMARAETT Z RIS, AL PMyo IREE 2 Gubnite,
PM o ¥ 2 AR DX 18] DU <5 N Ja i 5 FAOCAC X TE], I g 2% I 20 (1 25 [BPIRES I 3R 5.2,

49

— 1

X=EZ <X1+X2+"'+X49) =805
1=

49

e~ D D4t (e~ 27 = 61

S =
49

# 5.2 4:00~12:00 W} (A1 BN PM10 WK 7 gk
Table5.2 The classification table of PM10 concentration from 4:00 to 12:00

R Iy BbrifE PM10 < FEAH X [H] PM10 ¥ FEE AL [X 8]
1 x< x-1.0S X<74.4 x<75
2 x-1.0S<x<< x-0.5S 74.4<x<77.45 75<x <78
3 x-0.58<x< X 77.45<x<<80.5 78<x<<81
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R Iy bR PM10 < FE {5 X [H] PM10 WK FEME AL X 8]
4 x<x< Xx+0.5S 80.5<x<83.55 81<x<<84
5 x+0.58<x<< x+1.0S 83.55<x<86.6 84<x<<87
6 x> x+1.0S x>86.6 x>87

2) JHiTFE 5.3 ) PM10 IREEEMALIX 8], #i%E 4:00~12:00 B B N 25 B Z1 %L
PRI S [APIRAS, W R 3R 5.3,

5.3 4:00~12:00 I [E] Br N PM10 ¥4 B K% H 3 PR Z
Table5.3 PMJ10 concentration and state space from 4:00 to 12:00

I %1 4:00:00 4:10:00 4:20:00 4:30:00 4:40:00 4:50:00
PM10 ¥ ¥ (ug/m?) 70 86 73 78 74 77

W& 1 5 1 3 1 2

I %1 5:00:00 5:10:00 5:20:00 5:30:00 5:40:00 5:50:00
PM10 ¥ ¥ (ug/m?) 75 71 84 74 79 83

W& 2 1 5 1 3 4

I %1 6:00:00 6:10:00 6:20:00 6:30:00 6:40:00 6:50:00
PM10 ¥ ¥ (ug/m?) 70 75 86 83 82 97

W& 1 2 5 4 4 6

I %1 7:00:00 7:10:00 7:20:00 7:30:00 7:40:00 7:50:00
PM10 ¥ /% (ug/m”) 87 92 75 86 83 82

W& 6 6 2 5 4 4

I %1 8:00:00 8:10:00 8:20:00 8:30:00 8:40:00 8:50:00
PM10 ¥ /% (ug/m”) 87 82 87 74 79 81

W& 6 4 6 1 3 4

I %1 9:00:00 9:10:00 9:20:00 9:30:00 9:40:00 9:50:00
PM10 ¥ /% (ug/m”) 89 75 86 83 82 77

W& 6 2 5 4 4 2

I %1 10:00:00 10:10:00 10:20:00 10:30:00 10:40:00 10:50:00
PM10 ¥ J# (ug/m”) 83 78 73 75 86 83

W& 4 3 1 2 5 4

ingAl 11:00:00  11:10:00  11:20:00  11:30:00  11:40:00  11:50:00
PM10 ¥ J# (ug/m”) 82 81 87 79 71 89

W& 4 4 6 3 1 6

ingAl 12:00:00
PM10 ¥ J# (ug/m”) 75

RE 2
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WEPKN 1,2,3,4,5,6 B /R 0] REERIFERBERARE. DUPKN 1 SRR
BE OB M RSB M SN

0 3/9 3/9 0 2/9 1/97
1/8 1/8 0 1/8 4/8 1/8
py=|3/5 0 o 2/5 0 0
1/13 1/13 1/13 5/13 0 5/13
2/6 0 0 4/6 0 0
18 3/8 1/8 1/8 0 2/8]
0 0.33 0.33 0 0.22 0.11 1
0.125 0.125 0 0.125 0.5 0.125
_1 0.6 0 0 0.4 0 0
~10.08 0.08 0.08 0.38 0 0.38
0.33 0 0 0.67 0 0
L0.125 0.375 0.125 0.125 0 0.25

IR P

Pi]_(n+m) = Z pl(;n)Pk(jl_m) , 1<m<n

k€EE

(5.6)

AR 2,3,4,5,6 1 5 2K AT R FE RS MR R

P(2) =

P(3) =

P(4) =

P(5) =

P(6) =

10.3256
0.2063
0.0320
0.1359
0.0536

10.1631
10.1084

0.1307
0.2497
0.1587
0.1985

0.1798
10.1477

0.1714
0.1285
0.1677
0.1421

10.1586
10.1537

0.1569
0.1805
0.1631
0.1748

10.1646
10.1486

0.1664
0.1539
0.1633
0.1580

L0.1614

0.0825
0.1138
0.2300
0.2093
0.1625

0.1919
0.1703

0.1559
0.1332
0.1865
0.1675

0.1559
0.1494

0.1673
0.1768
0.1669
0.1812

0.1587
0.1572

0.1709
0.1564
0.1632
0.1611

0.1640
0.1601

0.1642
0.1678
0.1642
0.1657
0.1664

0.0138
0.0669
0.2300
0.1043
0.1625

0.0825
0.1428

0.1147
0.0500
0.0958
0.0744

0.0892
0.0805

0.0925
0.1240
0.0949
0.1113

0.1014
0.0935

0.1018
0.0863
0.0984
0.0902

0.0975
0.0941

0.0957
0.1036
0.0980
0.1012
0.0990

75

0.3344
0.4138
0.1520
0.2339
0.2546

0.1756
0.2620

0.2720
0.2942
0.2276
0.2671

0.2891
0.2774

0.2649
0.2483
0.2626
0.2390

0.2723
0.2519

0.2541
0.2715
0.2665
0.2675

0.2659
0.2478

0.2636
0.2577
0.2645
0.2617
0.2605

0.1650
0.0900
0.1320
0.0576
0.0726

0.2150
0.1129

0.1023
0.1220
0.1345
0.0930

0.1318
0.1090

0.1067
0.1215
0.1282
0.1274

0.1175
0.1072

0.1214
0.1167
0.1203
0.1219

0.1142
0.1124

0.1200
0.1179
0.1175
0.1190
0.1182

0.06887
0.1081
0.2180
0.2582
0.2909

0.1706-
0.1904

0.2212
0.1445
0.1945
0.1957

0.1513-
0.18041

0.1925
0.1921
0.1759
0.1932

0.1869-
0.18547

0.1886
0.1786
0.1831
0.1774

0.1875-
0.17867

0.1823
0.1872
0.1854
0.1854
0.1865-




HRK

pA
s

fifi £

(DA’

) THHEEH H AR R R &P KIS /R 0] REERE FE bR Wi
X) (Xgpq — XD

—_2
XD

Ry

— ZZ;% <Xa -

n
a=1

(X, —
(X XX X))+ (X - X)(Xs —XX)+---+(X48— X)(X4o — X)

0.012

Xi— X) 4+ Xo= X) 4t Keo— X)

2515 %) R,=0.2326, R3=0.1623, R,=0.1396, Rs=- 0.0501, R¢=- 0.0118,

1=

| Ry |
i1 IRy

= 0.0197

21 H 55 W,=0.3823, W5=0.2668, W,=0.2295, WSs=0.0823, W;s=0.0194,
BB B AR RBORAFDP K ) B /R A] REERE IR PR U0 N3 5.4 FTs:

RE7  HPrEHRABAAF DA SR A RERE TR

Table5.7  Self correlation coefficients and non synchronous long Markov chain weight index

7R 1 2 3 4 5
Rk -0.012 0.2326 0.1623 0.1396 -0.0501 -0.0118
Wi 0.0197 0.3823 0.2668 0.2295 0.0823 0.0194

LIRS, JR AT RAEE TR 12:00:00 2 J5 1) PMy IKFEZS AR A . #R4E%R 5.8,
12:10:00 i %, max{Pi, i€1}=0.2235, i=4, [ PMo KX ANy 81<x<<84, TfjsL

MME 86€ (i=5 | 84<x<<87), 55ME W7 3. 3 5.9 & 12:20:00 K %I,

max{Pi,

i€1}=0.3339, i=4 [ PM10 WK X 1] Ny 81<x<<84, TsLillfEl 83€i=4 | 81<x<
84), HSIEAHTT.

% 5.8 12:10:00 PM10 ¥ & il 22
Table5.8 The PMy, concentration prediction table at 12:10:00

I Z1 e wk 1 2 3 4 5 6 i
12:00:.00 2 1  0.0197 0.1250 0.1250 0.0000 0.1250 0.5000 0.1250 p*¥
11:50:00 6 2 0.3823 0.1631 0.1919 0.0825 0.1756 0.2150 0.1706 p %
11:40.00 1 3  0.2668 0.1084 0.1703 0.1428 0.2620 0.1129 0.1904 p ¥
11:30:00 3 4 02295 0.1285 0.1768 0.1240 0.2483 0.1215 0.1921 p ¥
11:20:00 6 5 0.0823 0.1646 0.1640 0.0975 0.2659 0.1142 0.1875 p
11:10:00 4 6  0.0194 0.1633 0.1642 0.0980 0.2645 0.1175 0.1854 p©

Pi  fOBURT 01399 0.1785 0.1080 0.2235 0.1617 0.1816
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5.9 12:20:00 PM10 ¥ il 22
Table5.9 The PMy, concentration prediction table at 12:20:00

g 7 %
i % wk 1 2 3 4 5 6 ‘
& K KR
12:10:00 4 1  0.0197 0.0800 0.0800 0.0800 0.3800 0.0000 0.3800 p 'V
12:00:00 2 2 0.3823 0.2063 0.1138 0.0669 0.4138 0.0900 0.1081 p'?
11:50:00 6 3 0.2668 0.1798 0.1559 0.0892 0.2891 0.1318 0.1513 p
11:40:00 1 4 02295 0.1477 0.1494 0.0805 0.2774 0.1090 0.1804 p¥
11:30:00 3 5 0.0823 0.1805 0.1564 0.0863 0.2715 0.1167 0.1786 p°
11:20:.00 6 6 0.0194 0.1614 0.1664 0.0990 0.2605 0.1182 0.1865 p©
1
Pi ; 0.1803 0.1370 0.0784 0.3339 0.1065 0.1489
|
DABEZRHE, TRMIH 12:10:00-21: 00:00 #-BFZ| PMyo IREAE, JHHIHLE PMy
SEME X G, W] 5.8,
100
PV 1000 (X (84 SAE
90
«@
Ma f WV '\J
= 80
E: VVA~ Y\ v Ve f
4% 70
i
o 60
—
=
o
50
40
O O O O O O O O O O O O O O O O O OO OO oo o o o o o o o
O O O O O O O O O O O O O O OO OO oo ou oo o o o o o o
289889889889 8s898888s9s8s9sg¢9es
NN AN O T ITITOOOND OGO ONNKNNO®BG®WOBGMOES DSOS O O
™ A A A A A A A A A A A A A A A A A A A+ " N AN NN
B (1]

5.8  PMyo SEMNEL 5 HIAS B R AT R B FEI (X L

Fig. 5.8 Comparison between monitoring measured value and the weighted Markov chain

prediction of PMyg
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4) ZE N PM10 SZE -5 A Sy JR B S T AR 1 AH 5% 1A 56
R 5.10 A&, HHES B TMNAE T RIZZEZR - 10.25%~ + 11.54%, Ful{E
FRRZEZRA - 7.64%~ + 19.46%, BT iR 2 2% H-10.25%~ + 19.46% .

#5.10  SEHE S FONEFA1{E

Table 5.10 The average values of measured and predicted

S TRIE T R TR - FR
HR/ME 62 70 75
PN 89 87 95
- E1H 77.89 78 81.16

ot SR 5 TS HEAT A DS PEAG B6, &5 SR an#E 5.10. 5.11 iz, AHOCELE
0.805~0.846 2 [1], R AT 714 %N 80.5%~84.6%.

RE11 SEE S TINE T BRAOAR SR AG IG

Table5.11 Correlation test between the measured values and lower limit values of the predicted

SEAE TR T R
SEAE 1 0.846*
TIMAE R FR 0.846* 1

*FRoRAE 0.01 KF U ERZFEMC.

512 SCME S HUE_E BRI VA 56

Table5.12 Correlation test between the measured values and upper limit values of the predicted

SEE TR T B
SENAE 1 0.805*
TS LR 0.805* 1

*FoRAE 0.01 KF D ERZFEMK.

5) Th AR R TR 4 R 3t
[V R AT RELXN, n=0} HIBERAEREREZN P= (P, #AESOST oo i A2

I BATAE— TR ] R X, 020} BURE 2SI 1={1,2, ... N},% n,"€Z>0,
X —0 0, jEI, #H Py (ng) >0, NIATIEBA % /R BB 2 i b 40,

78



5 HuE = BRI K Tl

RS RS N PMuo IR BERE B4, B 58 e B AR ORBE R TR IR, R

WL GG ZITE5%, R AT H R MR R -
-0 033 033 0 022 0.11-
0.125 0125 0 0125 0.5 0.125

_| 0.6 0 0 0.4 0 0
PA) = 0.08 0.08 0.08 0.38 0 0.38
0.33 0 0 0.67 0 0

L0.125 0375 0.125 0.125 0 0.25
10.3256  0.0825 0.0138 0.3344 0.1650 0.06887

0.2063 0.1138 0.0669 0.4138 0.0900 0.1081
0.0320 0.2300 0.2300 0.1520 0.1320 0.2180 ~0
0.1359 0.2093 0.1043 0.2339 0.0576 0.2582
0.0536 0.1625 0.1625 0.2546 0.0726 0.2909
10.1631 0.1919 0.0825 0.1756 0.2150 0.1706-

BT 2 SRR RN T, (75 Py >0, B T8 AR S RT3 0., I %
BRI T Moy » 71, 2 3 4 5, 6}

P(2) =

0 0.33 0.33 0 0.22 0.11 1

0.125 0.125 0 0.125 0.5 0.125
(©1020030040506) 0.6 0 0 0.4 0 0 =(01020030040506)

0.08 0.08 0.08 0.38 0 0.38

0.33 0 0 0.67 0 0

L0.125 0.375 0.125 0.125 0 0.25
(5.7)
M1+ 0+ 03+ s+ o5+ me=1 (5.8)

R A
(0; = 0.1250, + 0.6w; + 0.080, + 0.330s + 0.12504
®, =0.33w; +0.1250, + 0.08w, + 0.375w04

o3 = 0.330; + 0.080, + 0.12504
{ oy, =0.1250, + 0.403 + 0.38w, + 0.67mw5 + 0.12504

ws = 0.220; + 0.50,

0 = 0.11w; +0.1250, + 0.38w, + 0.25m4

\ W 0, +0;3 +o, 05 +0g =1
1% T RS 0,=0.1640, ©,=0.1675, ©3=0.0985, ®,=0.2643, ®s=0.1198,

06=0.1859, 4RFKM, (EZJFINZI, S Py PMyo iREKPALLE 4 IR T EK,

KT 3R TR Fb
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#5.13 12:10:00—21:00:00 [ B PR AS SUSK TR i
Table5.13 state point frequency prediction from 12:10:00-21:00:00

® R X[k KA
®1=0.1640 1 x<75 9
©2=0.1675 2 75<x<78 10
®3=0.0985 3 78<x<<81 7
®4=0.2643 4 81<x<<84 14
»5=0.1198 5 84<x <87 7
©6=0.1859 6 x>87 8

X 12:10:00—21:00 BB IR B BB S 114558 5.10, HAUIRE S 4 B
%2, N1AK, HIRGAHZIRES 2, RES L, REL6, &E N5/ 3, 57
gh REL AR —3,

5.3 KRE/E

AR BT Oy R ] RV B s A PMyg BB AT TN . 3] TR AT
FEEFEAITI A, AR D /R 0] REETTIN 7%, FIH—RHZE N PMyo i 2R I
MH AR (4:00:00-12:00:00), XM PMyo JlR IR EHEAT A4 2 2%, HL 6 P E
FHOR BB T B PMyo IR FEIALE, DAAFEREB AN S /R o] RAEEXT — K A
Z Ja & iz (12:00:00-21:00:00) PMyo Jit 23 B 34T T, Fo AR 5 M DR AH 5% B
t 0.805~0.846, THlI{H 1% % % H-10.25%~ + 19.46%.
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6 Siv5EH

6 FHLSRE

6.1 Z5ip

WICLA R AE R R A T A SR 5, I —[F—ThRe s X O i
HERNLE, ARSI E N PMos. PMyo JlE B FE AT AT FiRt G . it —
A BRI, 43 0 R EOE RE ZE AP PMas. PMyo RIS, CoUEx g
5 PMass PMyo JiR BV BE (1K) B AR AKCOT HEAT X L . ORI 2 T AR S M 6 AT 2T o I AE
ZE AL PM1g-NORM. PM1p-20%- PM10-50% = Ff 7K 7 N X #2305 PN A MOk P9k
FEBAT X LI AL, RILEZE S PMyo AFEIKETR, TolIX 5 SNSRI /N HUA7 7R
TR, FHXE TAEX ZE A PMos bRt BRE MRS, SR8 Airpak #4453 76t
HENIATHEEY ., A0 IRESEEBRT T, 7050, & 5iE i
IR, IR AT RAEEVE, 0 O e G35 N PM o o SR B 53R4T TR0

W R TAE KR

1) REGEREE N AMNG R TR, PMas. PMyg 15 /KT & T 5w v K
F 0.5~1.1 1% BHE A PMos Al PMyg ) H 255 Bk 2P 45918 43 518 106.5+33.3pg/m®
il 153.0i43.6ug/m3; KL 4 PMas F1 PMyg 1 H 35 5t & 3 FE -~ 35918 70 0l N
152.0+48.8ug/m’ fil 204.0469.8ug/m’. SAKKE, FIMBIRECE NV E, PMosiBtr
TEHUEL PMyo P25, BN B5 02 PMy, BHE P EZ5 3902 PMas.

2) CHuEXf L S WAt PM2sy PMao, BRE AN PMas H 35S B F IME N
110.6+54.0pg/m® & T H K MR e brit 75pg/m® 48, HABCTE K R EtidE. =W
PMy.s T PMag (11 H 247 5% Bk P-4 73 930 62.3+£34.9ug/m® Al 86.0+£36.7ug/m*; =
4 PMyo 1) H 35 5 B9 2 P28 145.8+68.3ug/m’.

3) KREERE S OO BT, E AL PMas. PMyg TSR E H )
EBAFEARFIFRE R TR, At S E N PMys HHEUE RTERR 42.05%F4 11K £
KT FRMEIR G 17%, PEIEIL 59.05%, FEMIEH A, 1M MIER /MU ESN PMyg HIBE
MEHIE A 39.81%. %N PMig FEIE RN 44.72%, = 4h PM,s [%0E A 55.19%. £l
&, PMys FFIEE PMyo B K.

4) BHZEAHM PM1o-50%1K K T 5 2] PM1p-20%F11 PM1-NORM = FK-F~, K&
EN PMys HIHEAR /NS EOE A RARE A PR, BB ZE SN PMos FIEMEZE A PMyo
bR/ O REAS BRI T &, RO Ah PMyo JEAR B2 M FFK . B % = A T
WX E AN PMys 5 A0S b PR X LE, RIUK R A R 2 75ugm®, EFE
95ug/m®~115ug/m® Z [, FEFEAFAIRT TAL X S 4N PMys BE4T i &
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5) JEid Airpak B, 0 A e R AN O SOE AT BUE R, 1333
£ Z=1.5m P[4k PM2s. PMuo 70 BB B 5 SEOMMEAR BT, SEARERS S R T
K, EB T AR HERR R Alirpak X R Y ESURII S I T AT 1, A
T R, TR T A N R R R EGEER] .

6) 5 &R S ABURI VIR BT IR R 2 SR e A — 2, RIS
ZNHEME AR RIS, 2RI R BERBERT = N PMyg IR EEZEAT TN o
S P A S FNME, R BN 7% AT A Xt = A UKL AR 5 A ¥ L 3
LA VRS, PO 5 W IIE AR G FE AR 0.805~0.846, TiIlIME iR 2 % 4-10.25%~ +
19.46%.

6.2 RREE

R T BHEBTRR, ASCRAFERZ TEBIETEZ AL, FIt)ES:
RIS H LU JUAN T, FEAHE:

D fEPN IR TV SR SOE 1T J5 2 P AMURE AR BE 7K ST AN T = P 00k 47k
FEERF, DR I I 5 R 22 S [R] AR S 2R B A BT B 2 Al ARSI T 2R TRk 2
TR O i X b ARSI 1A H 1 3 A PMa.s< PMao i 0N, 204 & /)
BT DALE H S B e b, RO S A 100 ) s 0 o 205 P 0 M o 1) 9 sk 43
i B A AR R A Tl i o TR AT Wl s B dfr,  DORBUCR & 2 o b
AETB RS

2) TEXF RN 0 SR B T S R, R0 ORI R B PR, LR RO ) 4
BIRE . AW KR AR SERE S EO T, TRt S 50S Bk
WRFEACP Z [ RS, b — PR & = W BRI s . i 2.

3) EEPUE Airpak FF HnT O B EE 3R H o6 T & s 16 i, A — AT
AT, fECUERE T, AT LA 2 Mo DR AT AL, R sy
2, ATRENT OGRS P R R B BE AT
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