R £
AFETM-BEEN T F SIS S8 2 ERIFTHRFENRSHFF R PM
(Particulate matter)4f £ 5 #41(>3 %55 p 2R b Lz 3 p /¢ (Indoor/Outdoor , 1/O)
B fh o E 2z p AR EZAAL S EHE o - 43 (sidewall openings, SP)% & 78
2Rl B oo 2 < 3 7] (covered ridge with sidewall openings , CRSP)i= # - 4 £
PM%%%ﬂégi&%%ﬁ%ié%%%aiPMm%’iﬁ@rjﬁﬁ?%

p iR B & o FEp] SP 2 CRSP Al A 4] 5 2. PM25 2 PM10 L35 |/O v {g 4 4

i\
X

5056 2 0420 Sid 300 o pt o g A2 FRCE R S0 i A
BEEPMFEEREZRITA, T > S5 TAEITZ AT PM /O Ea 5 i
022 — 0.43 2 0.27 — 0.36 ° 4% » B 7k FF T 43R SP 2 CRSP A= A7) ik
PM1095 F » i=#ici@2 I/O " E# Fl A % 5 0.15—0.24 2 0.20 —0.32 - 4134
EXpREURZEPMIO W B2 PEFIFEFERARAAY > BEHT 2R 2E
PEEEF Broafih »3iRT2 PMITFEFERML AFFEHEETR

PAENpRER 2 PMIO Y B8 % FIRBEPM A G 2 2 8 B v k3t -

R 2 b ~8 R RGO TRIED GHES ) RER TR

»

P ERN I F ST i

B4ER 3kt s pARER B Gt Rk R EXRS



Abstract

We applied a simple size-dependent indoor air quality model associated with
measured outdoor particulate matter (PM) profiles and potential loss mechanisms to
characterize PM indoor/outdoor (I/O) relationships for wind-induced naturally
ventilated residences in Taiwan region. The natural ventilation rate was quantified by
the opening effectiveness for sidewall opening (SP) and covered ridge with sidewall
opening (CRSP) type homes. The most significant removal mechanisms included
natural ventilation through and particle deposition on indoor surfaces. The predicted
average PM mass 1/O ratios in SP and CRSP building types for PM2.5 and PM10
were 0.56 and 0.42, respectively. We also employed published data on mass weighted
size distributions for specific chemical constitutes of PM, sulfate and nitrate, to
predict PM 1/O ratios in central Taiwan region, resulting values ranged from 0.22 to
0.43 and 0.27 to 0.36 for sulfate and nitrate, respectively. The predicted
95th-percentile PM10 mass I/O ratios calculated from PM data of EPA-ROC for SP
and CRSP type homes were 0.15 to 0.24 and 0.20 to 0.32, respectively. The sensitivity
analysis demonstrates that PM mass 1/O ratios were affected by wind speed, PM
deposition rate, opening area, and wind angle of incidence, whereas, the wind speed
had the most significant effect than that of opening area, wind angle of incidence, and
PM deposition rate. Our results show that the PM 1/O ratios for a wind-induced
naturally ventilated airspace depend strongly on the ambient particle distributions,
building opening design, wind speed, wind angle of incidence, and outdoor PM
metrics. This work will offer the designers the practical information to improve the

indoor air quality control for a wind-induced naturally ventilated airspace.
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