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Abstract:

public venues in Luwan District of Shanghai, to explore the key elements for effective management, and to provide scientific basis

[ Objective ] To analyze the potential risk factors of hygienic situation of centralized air ventilation system in
for airborne disease prevention. [ Methods | A total of 30 public venues were chosen by stratified sampling for a questionnaire
survey. Assessments were carried out under Hygienic standard for centralized air conditioning ventilation system in public places
and Hygienic assessment criterion of cleaning and disinfection of centralized air conditioning ventilation systems in public
places. [ Results | The selected public venues did not make health emergency plans nor provid regular hygienic evaluation
reports. The survey found that 70.0% fresh air inlets were close to pollution sources, only 6.7% places installed air purification
and disinfection devices, and none of them were equipped with cooling tower demisting to control aerosols. The cooling water test
showed that the positive rate of Legionella pneumophila was 70.0% and the common type was Lpl. The average conductivity of the
positive water samples was (5897.55 + 601.16) ps/cm and that of the negative was (9031.12 + 1172.35) ps/em (1=-2.571, P<0.05).
[ Conclusion | Indicators such as conductivity could be considered to identify Legionella pneumophila in cooling water for pre-
warning of pollution. The management essentials of centralized air conditioning ventilation systems in public venues are the control
of fresh air pollution and aerosol spread, as well as regular cleaning work and evaluation.
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Tablel Hygienic management status of cooling tower in public venues

in Luwan District, Shanghai

AT (Ttem ) HA (Yes) ARHA(No)

n % n %
A2 44 ( Hygienic evaluation report ) 1 333 29 96.67
¥ 2 7514 ( Emergency plan ) 11 36.67 19  63.33
ARG BSR4 ( Hygiene inspection report ) 1 333 29 96.67
PRI SR ( Cleansing record ) 28 93.33 2 6.67
H #4430 57 ( Maintenance record ) 26 86.67 4 1333

23 AT EREAERFRE £ R HE EE LS
RIS | ARV FHAFBR (1923 3637 P v i 2 AT T s ) 22 5
BTG5 L (£=1.963, P>0.05; »=0.105, P>0.05), W32,
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Table 2 Distribution of Legionella pneumophila in the positive venues
and service year of centralized air conditioning ventilation systems

in Luwan District, Shanghai

g it 4 A1 T
R R PR (% ) e P
Studied elements Legionella pneumophila
positive rate
T 60.0
Hotel
5tk 88.8
35 kTR Office building
e 1.963 >0.05
Type Wi 60.0
Shopping mall
LEBEG 833
Integrated location
G R TAER () =10 75.0
Service year of centralized o 714 0105 >0.05
air conditioning ventilation
system( Years ) <5 66.7

2.4 AFpBFHRATNL ARG ERE T RGK R

VO NI DR 1 37 B I I 22 14T 1 PR 1 2% 80.0% (475 )5 ok
VR RIS T L PR A 72.09% (18725 ), ASIR) 5 VB 1% il 42 A 13
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Table 3 Working condition and setting status of centralized air
conditioning ventilation system and cooling tower in public venues

in Luwan District, Shanghai

LEMESES FEGETREE (%)

Study elements Yes Percentage
L T sl B T 25 833
The fresh air inlet is located on the outer wall or roof
BTG HIEE A B R T 30m 9 30.0
The straight-line distance between cooling tower and
fresh air inlet is greater than 30 m
LSRR 15 50.0
With air filter
LA TN R 2 6.7
With air purification and disinfection equipment
Ve UL I S MBI 30m L I 16 53.3
The cooling tower is 30 m above the ground
PEILIBAT)R , R HDK A 18 60.0
Empty all the water cooling after stop running
B HUKSK I PR B AE DL T 18 60.0
Cooling water pool is exposed to sunlight
ATV IR 7 25 83.3
Have disinfected cooling towers
L A SO EE AR A 8 26.7
With automatic disinfectant dispenser
BT KR B TG 27 90.0
Regularly test the cooling water
RE W1 v K B RIS 5 28 933
Regularly preservatives dispensing to the cooling water
VIS T3 am AT Sy AT 22 73.3

Have susceptible population within 1 km radius of the
cooling tower

Y HIBE I3 100m AT AR AR IX 14 46.7
Have densely populated areas within 100m of the
cooling tower

2.6 AFp R IR A SURE M F R A T R R E 5T

AT 30 5, AR HKKEE 3007, Bz I 45 5
R4, T E VR HIAKOKAEEERT %8 60.0%( 18/30 ), i1t
XV H) 7K R s 2 P TR 5 e LR A BT A 31, YA 00K g i 2 AT 1
FEPE KRR L G R348 9 (5 897.55 + 601.16 ) ps/em, BAPEZKEE
HL 3 3OE I (9031.12 + 1172.35 ) ps/em, 2 5 BA Gt
X (1=-2.571, P<0.05 ),
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Table 4 Resulis of cooling water spot detection in public venues

in Luwan District, Shanghai

Fr iz H ( Ttems ) JEH ( Range ) SEHIE ( Average )
JK ik ( Water temperature, C ) 25.0~32.6 29.00
pH 8.13~8.92 8.56
455 (Residual chlorine, mg/L) 0.01~2.20 0.19
VR ( Turbidity, NTU ) 0.43~33.90 4.08
1 52 ( Conductivity, ps/em ) 620~12900 6733.17

2.7 TEMIZ ALY E P E 8 R A G T SN LT
PEPE S GG i 22 A TR R BH 37 T, R B A3 M 452

TR WA IS BTHEE . K IN FE RS T B K
IR S TR AT ot 153 2 VB Tt 4 AT 7 PP 4% 23.339% ( 7/30 ), 3
2% K PM o 2k 5 80.0% ( 8/10 ), 35 F A 0.047~0.132 mg/m®,
SEHIH 0.072 mg/m?, 5 F T PM,o 15 Y20 22 SAFAE G275 X
(F=175.85, P<0.05 ), Kl WA B e T 5 4% 2% 0 80.67%
(121/150 ), “F34MH 13.07 g/m?, e KAE R 31.1750g/m?, S K7
RUEFRATG YL 1) 25 AR ST L F=37.86, P<0.05 ), il
PR3 BT 36 KU AT | L TR A EICE A% % 89.00% (189/100 ),
B- V4 I PEFEER ARSI 54% 25 100.0% ( 50/50 ),
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