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The influence of intermittent and continuous cooling modes on
the concentration of cultivable bacteria
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Abstract: Airborne bacteria especially pathogens and probiotics, have harmful/beneficial effects on the human
respiratory system and skin system. The distribution of these bacteria varied with different temperature and

relative humidity. In this study, two working conditions: intermittent cooling and continuous cooling of air

W %s B #7:2021-12-05

EETE b E L5 RA2E4 (2020M683245) ;5 H sk i £ A BHIF AL 55 3% & I3 42 (2020CDIQY-A066) 5 6 %< 7 BF % 7%l
(2018YFD1100704)

YEZ R I H(1998-), 59, F 2N R % N BA )35 QL i 5T, E-mail : byshen@cqu.edu.cn,
X GRAEEH ) , %, i+, E-mail : huanliu@cqu. edu. cn,

Received: 2021-12-05

Foundation items:China Postdoctoral Science Foundation (No. 2020M683245); Fundamental Research Funds for the Central Uni-
versities (No. 2020CDJQY-A066); The National Key R & D Program of China (No. 2018 YFD1100704)

Author brief: SHEN Bingyang (1998- ), main research interest: indoor microbial contamination, E-mail: byshen@cqu.edu.cn.

L.IU Huan (corresponding author), PhD, E-mail: huanliu@cqu. edu. cn.



220 K5 ¥ TR F RO E L) % 45 &

conditioners was set up to explore the differences in the temporal and spatial distribution of culturable total
bacteria, pathogen (Staphylococcus aureus) and probiotics (Lactococcus aureus). The results showed that the
average concentration of total bacteria in intermittent cooling ((1 195+511) CFU/m?) is 2.5 times that in
continuous cooling ((4834+199) CFU/m"); the average concentration of Staphylococcus aureus was in
intermittent cooling ((5444299) CFU/m?®) is 4 times that in continuous cooling ((1364+7) CFU/m®); the
average concentration of Lactococcus aureus was not different in the continuous ((77£40) CFU/m®) and
intermittent ((73£24) CFU/m® cooling. The concentration of total bacteria and Staphylococcus aureus
fluctuated greatly in intermittent cooling. In intermittent cooling, the bacterial concentration changed
significantly in different sites of the room. However, in continuous cooling, the bacterial concentration varied
not obviously. On the spatial scale, the concentration of total bacteria and Staphylococcus aureus increased with
the increase of the horizontal and vertical distance from the air conditioner, and decreased with the increase of
the longitudinal distance from the air conditioner. In intermittent cooling mode, the risk of bacterial exposure in
children’s respiratory area (x=0.5 m) is higher than that of adult's respiratory area (z=1.5 m). The
concentrations of total bacteria and Staphylococcus aureus were significantly positively correlated with
temperature (p<<0.001). However, there is no obvious correlation with relative humidity. In summer, using air

conditioner can significantly reduce the concentration of cultivable bacteria in the room, which may benefit to

our health.
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Fig. 2 Changes of bacteria concentration in the two

air-conditioning cooling modes with the opening time
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Fig. 4 The correlation between the concentration of total bacteria, Staphylococcus aureus,
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