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Characteristics of Spatial Distribution of Bacterial Aerosols Produced by

Fountain
ZHANG Chong-miao, YUAN Lin, XU Peng-cheng, LIU Ke-xin

(Key Laboratory of Northwest Water Resource, Environment and Ecology, Ministry of Education; International Science and Technology
Cooperation Center for Urban Alternative Water Resources Development; School of Environmental and Municipal Engineering, Xi’an
University of Architecture and Technology, Xi’an 710055, China)

Abstract: To illuminate the spatial distribution of bacterial aerosols produced by fountain, sprinkler test was conducted in this study.
Escherichia coli NK5449 was used as the test strain, and bacterial aerosols were sampled by Anderson six-stage air sampler at different
sites around the sprinkler. The concentration and particle size distribution of bacterial aerosols and the correlation between droplet
diameter and bacterial aerosols concentration were analyzed. The results showed that the concentration of bacterial aerosols ranged from
(38 £15) CFU-m ™ to (676 +92) CFU+m ~in the space of 0.75 m to 1.75 m from the ground and 0.5 m to 3 m away from the
sprinkler. The bacterial aerosol concentration decreased along with the increase of the height and the distance between the sampling site
and the sprinkler,and had significant negative correlation with droplet diameter (P < 0.05). With the increase of the distance to
sprinkler, the proportion of bacterial aerosol particles with size of larger than 4.7 pm decreased at first and increased subsequently;
while the proportion of bacterial aerosol particles with size between 2. 1 and 4. 7 pm increased firstly and then decreased. The bacterial
aerosol particles mainly existed in the part with size between 1.1 and 4.7 pm at sampling sites more than 0.5 m away from the
sprinkler. It indicated that bacterial aerosols with small size may be inhaled by people far away from the fountain, and the risk should
not be ignored.

Key words :fountain; bacterial aerosols; spatial distribution; particle size; droplet diameter
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Fig. 1 Schematic diagram of sprinkler test
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Table 1  Characteristics of each level of Anderson six-stage air sampler

EE L2/ um SRR TR/ pm AR R KA/ wm HEAN IR RS BT 858
W1 %% 1.18 =7.0 7.0 5

H2 % 0.91 4.7~7.0 4.7 L

953 Y 0.71 3.3~4.7 3.3 KA —9 R

H4 Y 0.53 2.1~3.3 2.1 TR IR

5% 0.34 1L1~2.1 1.1 EX/Saan:

56 % 0.25 0.65~1.1 0. 65 Jiti

¥4 50 mg-mL ™ FIE (B AL A YR A R
NED 10 mgemL T 2RISR (AL R ERHEA
FRAS T A K B 5 18 5 B b ) e 2 ik 3 oy
FIAEF- 300 pg-mL ™' + Z5FFHR 100 pe-mL ™' BHL
(o T e AR 11 O = W R W20 (A )
B YCRHFE ST TE 13 757 T AR X R A5 Ak SR AR 2 B
SRR, B UCRAE 45 min, i 3 44T, REELE
J& KBTI A A T B A5 4 R B IR 35, 7E 37°C
TR E SR 24 h.

1.5 27U Rk B AUk AR 23 A

FERAE SRR SRR FAET- LN 45 35 B AEAE
H5 , 7F5R Positive-hole ¥ X RIS B THIIE
1 1

1
p =n-[L
: [N+N—1+N—2+
1
I 1
+N—r—1] (1)

b, PR SR AR R ; N S GOERAE LA
r I BV AR



34 TREEARAE WU A AR A TR U I 1) A R 913

MRIEMCIE 5 A4 B P, SRAEE S Q

FERFEIS ] ¢ A2 P 40T A IR .
_ P. x 1000 2)
txQ

e A TIE B EE (CFU-m ™) 5 Q JRFE
2R (Lomin™") 5 ¢ 9 RAEMSE] (min) .

HRAEER 1 ~6 AT IO T4, it & 2
BB 25T E 0 L, 15 A SO RO R R S R
A Z A H L= #2423 a s el
50% 5 R FRPREAR BRI A2 RA: i) A0 i 0 JORE
i R kAR
L6 HdEstitonth

di F SPSS Version 13. 0 &4, Xk 2 B8 <18 e ik
JE | ORLAR AT 22 5 R | WO AR 2 S 0 S
HEAT o K373 M, X A0 T Ve e vk B 5 W LA E
17 Spearman AH A5 HT.

2 HRSIR

2.1 IR R R EAR S AT
T 2 S A BN O B d 5
BEEAE D B EIH AR .
d =0.377D*™  (R*> =0.995)
FR YA T D BN TR B VT LA A
wnE 2 frs.

2.0 F 05mic R |OmiZ [ ] 1.5miE
B 2omic HE 25miz B 3omiE

1.8

1.6

s

48

2T
7

o

14 F

7

IO
0%

%

7
&

.

1.2

XX
M

&
XX

00X

5

1.0 F

<
%5

1 378 1 12/ mm

5y

o

0.8 F

[
e

e

X

S5

0.6

255

R

T,

2%

552

R

1.00 1.25 1.50 1.75

i HE 'm
B2 HBRESLHREBER

Fig. 2 Diameter of droplet at different sampling points
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Fig. 4 Spatial distribution of bacterial aerosols concentration with different particle size
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Fig. 5 Size distributions of bacterial aerosols at different sites
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Table 3 Median diameters of bacterial aerosol at different sites/ m
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