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ABSTRACT

Two sets of road dust collected from urban and suburban areas situated in northern
Taiwan were used in an environmental chamber test to verify the removal dynamics of
airborne road dust. Four displacement associated with two short-circuiting ventilation
system modes were conducted in the chamber experiment. Two airflow rates (210+5 and
10543 em’s™' » AC=1.04+0.02 J% 0.52+0.01 ™)) with two road dust generation rates
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(0.1£0.02 and 0.05+0.01 g min™") were employed to perform the experiment to measure
the mass concentration of airborne road dose. Results show that there is no significant
variation for particle size distributions of those road dust samples obtained from urban
and suburban areas in northern Taiwan, whereas both followed a lognormal distribution
with average geometric mean diameters of 1.0130.03 and 1.06+0.02um and geometric
standard deviations of 2.59+0.04 and 2.62+0.03, respectively. The experimental results
also demonstrate that cumulative mass concentrations of airborne road dust in
displacement and short-circuiting ventilation systems are 73.77+3.78 ~ 223.71£13.49 and
97.88+6.49 ~ 311.84+18.13ug m’ ,respectively, under airflow rate of 210+5 and
105+3cm’s™ with road dust generation rate of 0.1+0.02 and 0.05+0.01 g min’', indications
cumulative mass concentration in displacement system is lower than that in short-
circuiting system. Moreover, the cumulative mass concentrations under airflow rate of
210+5 cm’s’ are lower than that under 10543 cm’s”, in both displacement and
short-circuiting ventilation systems. Results also demonstrate that the removal efficiency
of displacement ventilation system is higher than that of short-circuiting one. Results
obtained from this research are expected to offer designers a control strategy for removal

of indoor concentrations of airborne road dust from a ventilated airspace.
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%331 SEBERER TREUESIEEEEE
Type -1 Type -2 Type -3 Type -4

Ventilation Ventilation (G=0.1/0=105) b (G=0.05/0=105) (G=0.1/0=210) (G=0.05/0=210)
System Mode* Total concentration Total concentration Total concentration Total concentration
(mg m?) (mg m™) (mg m) (mg m’®)
Mode-A 225.14£2.04 95.02+0.40 155.05+0.77 71.96+0.37
Displace Mode-B 226.22+£1.20 110.20+0.60 143.87+0.91 69.91+0.37
nlfem Mode-C 240.01%1.52 105.0240.57 158.25+1.07 77.1620.44
ystem Mode-D 203.48+1.15 91.9120.57 145.0940.71 76.0540.47
A
verage 223.71£13.49 100.5449.43 150.5748.11 73774378
concentration
Short Mode-E 302.77+1.61 148.33+0.80 223.35+0.98 94.64+0.43
2hor Mode-F 320.90+1.49 145.9540.67 214.26+1.19 101.1340.51
circuiting Averaze
system & . 311.84+18.13 147.14+2.38 218.81£9.09 97.88+6.49
concentration
?See Table 2.2.1.
® G in g min™ and Q in cm’s™ o
F332 ZEREERN THERRBTESIEREREE
. Type -1 Type -2 Type -3 Type -4
Ventilation (G=0.1/0=105)" (G=0.05/0=105) (G=0.1/0=210) (G=0.05/0=210)
System Mode®  nj(mgm®) ny(mgm™) n;(mgm?) ny(mgm>)n, (mgm?) n,(mg m™) n (mg m>) n; (mg m™)
Mode-A 87594100 137.5551.05 30.8040.11 64226028 54284034 100.77:0.43 2440+0.10 47.56+0.28
Disol Mode-B 7609040 150132080 40.03£023 7017037 55.00£0.40 88.7740.50 25324012 44.5040.25
15D afe Mode-C  01.95:0.54 148.06£097 3227+0.18 72752039 6193040 96.3320.66 25.63+0.14 51.53+0.29
S;S]f:m Mode-D  79.9240.52 123.5680.63 30.7330.17 61183040 53782023 01.3140.47 28065030 47.990.17
AVEIBZE 804784 1308261236 3346438 67085584 56274377 94294567 25855147 47926246
concentration
Sho. | Mode-E 98752064 204034097 47.85:027 100485054 8250032 140.8520.65 30.2520.17 64395026
circuiting MOQeF 122454067 198.46208) 53224025 92734042 8680054 127464066 38541023 2594038
system YIS 10.6049370 201246557 S053:537 9661776 84.6564.30 134.16+13.39 34394829 63492180
concentration

?See Table 2.2.1. -
® Gin g min’ and Q in cm’s” -

@ Type-1 (G=0.1/Q=105) m Type-2 (G=0.05/Q=105)
B Type-3 (G=0.1/Q=210) & Type-4 (G=0.05/Q=210)
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m’ > $FE LA AR 2 RS
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MR RIR B AT E S - BAEHEFE
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105+3em’s™ HRZE o

mEFE 3.3.2 KE 332 i BEERES
105=3cm’s™ & ks e 42 B 5 0.10.02g min™ i »
%= K TR B R LRI R R P
RIEMZRBEE SIS 83.89+7.84 1 110.60
+23.70pg m’ > B—EMAETERE S AIS 139.82
+12.36 K 201.24+5.57ug m’ » EEAES 105
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