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Experimental Study on Removal of Indoor Airborne
Road Dust in a Ventilated Airspace
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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 cm’s™ » AC=1.04+0.02 J 0.5240.01 h'") 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 1.01+0.03 and 1.06+0.02pum 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+18.13pg m® ,respectively, under airflow rate of 210+5 and
105+3cm’s™! with road dust generation rate of 0.10.02 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 105+3 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.

Keywords: Road dust, Particle size distribution, Ventilation, Environmental chamber.
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3.2.18 Mode E-2 EREACRBEEBIREE
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TRIMRIEEER 0.1:0.02g min ~ 5EBE,
274 210+£5cm’s™) o
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3.2.24 Mode F-4 EREBAICRBETEBIRERE

TRGRIESSR 0.0520.01g min” - F

REA 210£5cm’s™) o



#*331 SEBRARATRBETESAEEREE
Type -1 Type -2 Type -3 Type -4
Ventilation Ventilation (G=0.1/0=105)" (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
(mgm™) (mg m*) (mg m*) (mgm®)
Mode-A 225.1442.04 95.0240.40 155.0540.77 71.96+0.37
Displace Mode-B 226.22+1.20 110.20+0.60 143.8740.91 69.91+0.37
—ment Mode-C 240.01+1.52 105.02+0.57 158.25+1.07 77.16+0.44
Mode-D 203.48+1.15 91.9140.57 145.0940.71 76.05+0.47
system Average
. 223.71+£13.49 100.54+9.43 150.57+8.11 73.77+£3.78
concentration
Short- Mode-E 302.77+1.61 148.33+0.80 223.3540.98 94.64+0.43
L Mode-F 320.90+1.49 145.9540.67 214.26+1.19 101.13+0.51
circuiting Average
system R 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! -
*332 FEBEERI TMEERBHEENESREE
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®  n;(mg m>) n, (mg m”) n; (mg m?) n, (mg m”) n; (mg m>) n, (mg m?) n; (mg m*) n, (mg m?)
Mode-A 87.59+£1.00 137.55+1.05 30.80+0.11  64.22+0.28 54.28+0.34 100.77+0.43 24.40+0.10 47.56+0.28
Disol Mode-B 76.09+£0.40 150.13+0.80 40.03+0.23  70.17+0.37 55.09+0.40 88.77+0.50 25.32+0.12 44.59+0.25
;s:e:fe Mode-C 91.95+0.54 148.06+0.97 32.27+0.18  72.75+0.39 61.93£0.40 96.33+0.66 25.63+0.14 51.53+0.29
system Mode-D 79.92+0.52  123.56+0.63 30.73+£0.17  61.18+0.40 53.78+0.23 91.31+0.47 28.06+0.30 47.99+0.17
Y
A
VOrIC  §3.8047.84 139.82612.36 33.46£438  67.08+584 S56.2743.77 94294567 2585:147 47.9242.46
concentration
Short- Mode-E 98.75+0.64  204.03+0.97 47.85+0.27 100.48+0.54 82.50+0.32 140.85+£0.65 30.25+0.17 64.39+0.26
circuiting Mode-F  122.45+0.67 198.46+0.82 53.22+0.25 92.73+0.42 86.80+0.54 127.46+0.66 38.54+0.23 62.59+0.28
A
system verage' 110.60+23.70 201.24+5.57 50.53+5.37 96.61+7.76 84.65+4.30 134.16+13.39 34.39+8.29 63.49+1.80
concentration

*See Table 2.2.1. »
®Gingmin™ and Qin cm’s™” o

@ Type-1(G=0.1/Q=105) m Type-2 (G=0.05/Q=105) _
O Type-3 (G=0.1/Q=210) B Type-4 (G=0.05/Q=210)

[
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S
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(=}

—_ = NN
o wn o W
oS o o o

Concentration (mg m~)

w
(=]

Displacement

Short-circuiting

Ventilation System
SEREEI TRRTEENEERE
(ElneN

33.1

A 21085em’s” By ki A B 0.05£0.01g
min™ [ » (1R 2R R 1EER 2l BRI & B 5

FEN IR E A 73.77+3.78 7 97.88+ 6.49ug
m’ » S FLEAS AT RS 2R R & B
FER ACEECR AR > (75 X EOa IR GE AR
MBS 210+5em’s” B EE S 105+3em’s”!
2 ZARWR AR > RIS OB RR A 2 Sa R
PR REER A E A A RER - HAEHIFRYE
JE AR - B E R 210£5em’s” H 3 E R 5
105+3cm’s” HREES -

W 3.3.2 K@ 3.3.2 fin o EERES
105+3em’s™ i ks e AE B 15 0.1£0.02g min™ B »
7% X R R TG ER 200 JE R 2 BR B Sa M i P
RIER B SRS 83.89+7.84 K 110.60
+23.70ug m* » [ R REIREE RS 139.82
+12.36 F 201.24+5.57ug m’ » EEEES 105
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[. Displacement System
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Ventilatioon mode

Type 4:0=210, G=0.05
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Concentration (mg m)
@
S
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Ventilatioon mode

B332 ITBEERI ThEERBETEENESREEBLER
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1 2 R A BR 2 R A 2 R B SR A A P9 SR
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m’ 5[ E LT > A ES 67.08+5.84
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e B 0.120.02g min B » (7% 20K S EIE
3 JE\ R o2 BB SR A P SR T ) R AR R B
RIS 56.27+3.77 J 84.65+4.30ug m® » 54— & [l 4
5 04 2 43 B 15 94.2945.67 7 134.16+13.39ng
m’ > AR 210+5em’s™ R fiok 7S A B 0.05
+0.01g min™ i (775 2 R b 1 ER 2 AR 2 IR
RREFNER LM R EEE R 25.85+
1.47 J 34.39+8.29ug m’ » b4 — [ [ S AV 1 43 |
5 47.9242.46 J 63.49+1.80png m’ » S FL o540
S S A ~ O AR A ]N > 29 ] Rt
[ Z TR R ()8 53— [ TR FE (no) K > HL A
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> HERImE S — R R R AR

34 BEERE
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HERE LR > R R AR 5% - B
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