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Public libraries are popular gathering places, so understanding the factors that contribute to colony-forming unit (CFU)
concentrations and how to minimize them is essential. Tis study aimed to investigate the factors that afect CFU concentrations
in a public library, using air sampling (Bioluminescent ATP-assay) and statistical analysis software (SPSS) to collect and analyze
data. Te fndings indicated that the CFU concentration in the library was signifcantly infuenced by the air quality surrounding
the building, the number of library visitors, and the hygiene and health of both visitors and employees. Additionally, indoor
temperature and humidity were found to be key factors afecting CFU concentration. Tese fndings suggest the need for better
ventilation and air fltration systems, as well as regular cleaning and disinfection in public libraries. Furthermore, research is
recommended to investigate other potential factors that may impact indoor air quality in public spaces.

1. Introduction

When examining a library, a place with a specifc use, the
following two aspects should be considered: the safe storage
of library books and documents, and the health and comfort
of users (citizens). Tese two aspects are infuenced by
numerous factors, which frequently interact and restrict
each other. For the safe storage of books and documents,
researchers should emphasize the following issues: (a)
problems such as mildew and rot, discoloration, and quality
changes caused bymolds, fungi, bacteria, and actinomycetes;
(b) problems related to insects (e.g., silverfsh, booklice, and
drywood termites) that feed on paper materials spontane-
ously eating or chewing books and documents; and (c)
whether the temperature and humidity level causes paper
materials to become brittle (which results in the paper
breaking) or damp. Regarding user health and comfort,
airborne microorganisms and the tiny particles released by
microorganisms, feas, and house dust mites infuence

people’s health, comfort, adaptability, and psychological and
subjective perceptions. Library managers frequently en-
counter dilemmas related to considering both aspects (i.e.,
the safe storage of library books and documents, and user
health and comfort). According to the results of this study, if
an appropriate management system can be developed, and
the temperature and humidity of indoor environments ef-
fectively controlled, then the problems mentioned above can
be resolved, thereby doubling the efects achieved and
maximizing the results [1–5].

Taiwan is located in a subtropical region that experiences
substantial water during rainy seasons and typhoons,
forming a warm yet humid climate. A previous study re-
ported that in the past century (between 1897 and 1997), the
average temperature and relative humidity in Taiwan were
23°C and 80%, respectively [6–8]. According to statistical
data of the last 10 years (between 2002 and 2011) obtained by
the Central Weather Bureau, the average temperature and
relative humidity in Taiwan ranged from 22°C to 23°C and
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77% to 79%, respectively. Furthermore, based on data in
relevant literature, particles suspended in the air can damage
the human respiratory system. Particle contaminants with
a diameter of less than 5.7 μm easily induce various re-
spiratory diseases, such as chronic rhinitis, bronchitis,
asthma, and pneumonia. If sulfur dioxide is adsorbed by the
surface of suspended particles, the severity of the damage to
the human respiratory system is expedited and increased
[9–11]. Bioaerosols are types of suspended particle that
includes microorganisms suspended in air (e.g., viruses,
bacteria, fungi, and mold) and tiny particles (e.g., spores,
pollens, and toxins) released by microorganisms [12–14].
Tese tiny microorganisms and particles enter the human
body via the respiratory tract, thereby afecting people’s
health [15–17].

Studies have indicated that people spend more than 80%
of the time in indoor environments [18, 19]. Lance found
similar results in 1996, reporting that the general population
spends 87.2% of each day in indoor environments, 7.2% of
the time commuting or using transport, and the remaining
5.6% engaging in outdoor activities. Juneja Gandhi and
Tainio have similar fndings to Lance [20, 21].

Tis study employed several investigatory factors (e.g.,
difering foor levels, time periods, indoor environment
properties, foor area, number of people or users, and library
indoor temperature and humidity) and adopted the
impactor-type sampler (Buck, Bio-Culture B30120) to ex-
tract bioaerosol samples of a library’s indoor air. Sub-
sequently, we directly impinged the samples onto a suitable
medium to determine the library’s internal colony-forming
unit (CFU) concentration. Based on the experiment and
statistical analysis results, the key factors that infuence the
CFU concentration are the relative humidity, temperature,
and properties of an indoor environment. However, no
signifcant causal relationship was observed between the
other factors (i.e., the total number of people inside the
library, foor area, time periods, and number of foors) and
the CFU concentration.

A number of studies and projects have extensively ex-
amined the air quality (including the distribution of bio-
aerosols) of diferent building types or uses. In addition,
numerous journal publications have presented critical in-
sights and valuable research outcomes. Various research
fndings, conclusions, and recommendations regarding the
enhancement of air quality in diferent areas have provided
outstanding contributions. By reviewing and summarizing
the research methods used by international and professional
scholars investigating topics related to air quality, we found
that international methods for examining IAQ typically
involve the following procedures: an exploration and review
of previous research, relevant data analysis, experimental
collection of air bioaerosol samples, selection of suitable
mediums for sample cultivation, and fnally, use of micro-
scopes for determining the number of bioaerosols in the
culture medium, which is then used to calculate the con-
centration of bioaerosols in 1m3 of air [12, 22–35].

If an air-conditioning system cannot be installed, good
ventilation in the storage area should be maintained.
Generally, a suitable temperature in the summer is 24.4°C to

27.7°C, and that in the winter is 21.1°C; the optimal relative
humidity level in the summer is 40% to 70%, and that in the
winter is 20% to 50% [36, 37].

When the temperature exceeds 25°C, most insects grow
and reproduce rapidly; however, their reproduction rate
declines when the temperature ranges between 15°C and
20°C, with temperatures below 10°C infuencing their de-
velopment. Overall, reducing humidity can lower the
probability of insect and pest attacks [38, 39].

Because excessive humidity in one part of a storage area
induces the growth of microorganisms or molds, insects and
pests that feed on molds (e.g., silverfsh and booklice) are
attracted to the storage areas and will eat and chew on books
or archives [40, 41].

Te factors that infuence the evaporation of water from
the skin are not only related to the surface condition of the
skin but also the relative humidity of residential environ-
ments [42, 43]. After the outbreak of COVID-19, the world
economy, human resources, production of daily necessities,
and various business activities have been severely afected.
Te survival and development of various industries are
afected. In order to prevent the rapid spread of the epi-
demic, the government has adopted various methods to
restrict people’s freedom of movement and social activities
during the epidemic. Gathering numbers and social dis-
tancing are strictly limited. Scholars and experts in related
public health felds began to explore the transmission var-
iable route of the COVID-19 studies using airborne, droplet,
oral foam, or fungi as virus transmission media [44–54].

2. Materials and Methods

For this study, we collected bioaerosol samples from a public
library in Taoyuan County. Tis study employed the
impactor-type sampler (Buck, Bio-Culture B30120) to ex-
tract an air sample of an appropriate volume via aspiration
that was then directly impinged onto a culture medium
suitable for bacterial and fungal growth. Cultivation was
conducted at a temperature of 30± 1°C for a total of
48± 2 hours, and the tryptone soy agar (TSA) comprising
tryptone, soy peptone NaCl, and agar, was used as the
culture medium.Te fow rate of the sampler was 100 L/min,
and the sampling time was 1min. Samples were taken in
February and April at three time points: 09:00, 12:00, and 15:
00. Te density of the sampling point depended on the foor
area: a collection point was established for every 500 to
1,000m2. Te relevant experimental equipment and pro-
cedures are described as follows:

(a) Impactor-type samplers (reference photographs), as
shown in Figure 1.

(b) Experimental procedures: air sampling using plate
count agar, incubate microorganisms (e.g., fungi) in
the culture medium for 48 hours, and calculate the
enumeration (CFU/m3) of the microorganisms (e.g.,
fungi or bacteria).

(c) CFU is then calculated using the logarithm (to base
10) of the number of microorganisms on the
culture dish.
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(d) Te CFU concentration was determined by con-
verting the CFU through calculations.

(e) Experimental method: Environmental Inspection
Institute, Environmental Protection Agency. Air-
borne fungal concentration detectionmethod (NIEA
E401.15C).

(f ) Each venue shall complete the sampling within
2 hours before the end of the business hours of the
venue, but the 24-hour business venue can choose
any time period for sampling.

(g) At least 2 sampling points should be implemented in
each site and should be selected on the personnel
movement line, and additional sampling points
should be added if necessary (if there are other leaks,
traces of microbial growth, and places where per-
sonnel complain of discomfort).

(h) Te sampling location should be at least 0.5meters
away from indoor hardware structures or display
facilities and at least 3meters away from doorways or
elevators.

For this study, we selected a public library established in
1980s in the Taoyuan County City. When conducting the
microorganisms CFU concentration experiment, in addition
to obtaining approval from management units and reducing
user inconvenience, we also considered the representative-
ness and integrity of sampling. In other words, besides
circumventing human factors, the necessity and importance
of sampling sites (including foor level) and the number of
sampling points were also carefully considered. After
assessing all subjective and objective infuential factors, we
decided to conduct sampling on February 24, 2020, and
April 7, 2020, of 84 sampling points, which included areas on
the frst, fourth, and ffth foors and at seven sites, that is, the
technology (IT) department (363m2), periodical room
(333m2), children’s reading room (242m2), audio-visual
classroom (201m2), open-shelf reading room (363m2),
reference room (242m2), and the general reading room
(242m2). Based on the experimental results, preliminary
inferences, when the number of bioaerosol colonies outside
the site increases, and the number of people entering the site
from the outside also increases, the number of bacterial
colonies inside the site will increase due to the increase in the
number of people. When the people entering the site who
already carry bioaerosols, the amount of bioaerosols inside
the site will increase with the increase of people entering
the site.

More experts and scholars are studying the correlation
between bioaerosols and COVID-19. Te concentration of
bioaerosols is not only related to indoor air quality but also
has an important relationship with the spread speed and
expansion of the COVID-19 epidemic [57–71].

3. Results and Discussion

3.1. Correlation between the Total Number of People Who
Entered the Library and CFU Concentration. According to
the experimental data, the total number of people who

entered the library and the average CFU concentration on
February 24, 2020, was 467 and 104CFU/m3, respectively.
Te total number of people who entered the library and the
average CFU concentration on April 7, 2020, was 374 and
211CFU/m3, respectively. Based on the general un-
derstanding that a higher number of people in the library
suggest a higher presence of bioaerosols, the CFU con-
centration on April 7, 2020, should be higher than that on
February 24, 2020. However, the experimental results
showed the opposite phenomenon. If the average CFU
concentration was regarded as the dependent variable, and
the number of people as the investigatory factor, using SPSS
statistical software to conduct analysis of the least signifcant
diference (LSD) multiple comparisons, we found that the
number of people and average CFU concentration were not
signifcantly correlated (p> 0.05). Furthermore, even with
the same use purpose (foor area was the same), when
adopting user density (people/m2) to investigate CFU
concentration, a signifcant relationship was not observed
(p> 0.05).

In reality, regardless of the location or sites, we rec-
ommend adopting the following two aspects for examining
the relative relationship between the number of people and
employees and CFU concentrations: (a) in a situation
where the amount of external bioaerosols and the number
of people entering a site are increasing, the probability that
the internal CFU concentration will rise is enhanced. (b)
However, if the amount of bioaerosols outside a building
are not considered, when the people entering a site are
bioaerosol carriers, the amount of internal bioaerosols
increases with increasing numbers of people entering the
site. In other words, the indoor CFU concentration is not
only related to the outdoor CFU concentration but also
a person’s health and hygiene. Assuming that outdoor
environments possess excellent air quality and people’s
health and hygiene are good, then regardless of the number
of people and employees who enter a library, the indoor
CFU concentration will not change signifcantly as the
number of people increases.

3.2. Relationship between the Number of Floors, Sampling
Time, and CFU Concentration. Except in special circum-
stances, general users/visitors must pass through the frst
foor to reach other foor levels; thus, under the same ex-
ternal environment, the frst foor is the area through which
all users/visitors must pass. Tus, employing common sense,
the probability that bioaerosols are present on the frst foor
is higher compared to that on the other foors. However,
according to the experimental results of this study and the
LSD multiple comparative analyses using SPSS software,
CFU concentrations and the number of foors are not di-
rectly correlated (p> 0.05). In addition, bioaerosols can
directly or indirectly enter and remain (or reside) in the
library at any time in the morning or at night.

3.3. Relationship between the Floor Area and CFU
Concentration. In this study, bioaerosol samples were
collected from seven diferent locations within the
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library, including the IT Department, periodical room,
children's reading room, audio-visual classroom, open-
shelf reading room, reference room, and general reading
room. Te result of the LSD multiple comparative ana-
lyses using SPSS software showed that larger foor areas
did not possess higher CFU concentrations. Te size of
the foor area and the average CFU concentration did not
show a signifcant correlation (p> 0.05). Tis fnding can
be explained by considering the methods used to sample
bioaerosols. Based on this assertion, bioaerosols travel
with the movement of airfow, leading to random de-
posits on culture dishes or in each corner of the foor.
Generally, a larger foor area suggests a greater proba-
bility of receiving bioaerosols, but an absolute correla-
tion is absent. For example, when the openings of
a building directly contact substantial outdoor pollut-
ants, or when the people who enter a site carry bacteria,
even if the site area is relatively small, the CFU con-
centration will be higher than that of sites with a larger
foor area.

3.4. Relationship betweenSiteUse and theCFUConcentration.
As shown in Table 1, according to the experimental results
and SPSS software analysis, the following three sites (in
sequential order) possessed the highest CFU concentra-
tion in the library: the periodical room, children’s reading
room, and open-shelf reading room, and the reference
room had the lowest CFU concentration. Regarding the
average CFU concentration, a signifcant diference be-
tween the reference room and the periodical room,
children’s reading room, and open-shelf reading room
was observed (p< 0.05), as shown in Table 2. Based on this
phenomenon, library managers should examine sites with
a lower IAQ and determine whether the comparatively
poorer performance is the result of old air-conditioners
and the poor ventilation is caused by excessive furnishings
and overly narrow spaces. Based on the site survey, we
made the following observations regarding the reference
room: the windows were not obstructed by interior
decorations or bookshelves; the bookshelves were
arranged in parallel with the windows; the room possessed

good ventilation and lighting; and no tables or chairs are
provided for readers, and thus, people spend less time in
this room.

3.5. Relationship between the Temperature or Humidity and
CFU Concentration. When bioaerosols were sampled, the
indoor temperature and humidity level were 20.2°C to 25°C
and 49.2% to 69%, respectively. According to the experi-
mental results and SPSS software analysis (Table 3), when the
temperature range was <22.1°C, 22.1°C to 23.7°C, and
>23.7°C, the average CFU concentration was 106.3 CFU/m3,
154.2 CFU/m3, and 205.2 CFU/m3, respectively. In this
study, as shown in Tables 3 and 4, the study employed the
average temperature and humidity on February 24, 2020
(22.1°C; 64.6%), and April 7, 2020 (23.7°C; 56.1%), as the
segment point for SPSS statistical analysis. From Table 4,
when the temperature segment ranged between 20.2°C and
25°C, the CFU concentration at <22.1°C and >23.7°C
exhibited signifcant diferences (p< 0.05). Furthermore,
based on the statistical data, the CFU concentration at
>23.7°C was higher than that at <22.1°C, indicating that the
CFU concentration was correlated to the temperature. As
the temperature rose, the CFU concentration exhibited as an
increasing trend.

Based on Table 5, when the humidity ranged between
49.2% and 69%, the CFU concentration at a <56.1% and
56.1% to 64.6% humidity level demonstrated signifcance
diferences (p< 0.05). Te CFU concentration at < 56.1%
and <64.6% also exhibited signifcant diferences (p< 0.05).
According to statistical data, the CFU concentration at <
56.1% was higher than that at < 64.6%. Subsequently, we
assumed that the CFU concentration was the dependent
variable and that the humidity was the independent variable.
Te regression analysis results indicated that the humidity
and CFU concentration were signifcant (p< 0.05), as shown
in Tables 6–8. Terefore, when the level of humidity ranges
between 49.2% and 69%, higher humidity indicates lower
CFU concentration. Te regression equation can be
expressed as follows:

y � −0.438x. (1)

Traditional Plate Counts Bioluminescent ATP-assay Sieve Air Sampler with
a High Flow Rate

Figure 1: Reference photographs of the impactor-type samplers [55, 56] (Data source: Bioluminescent ATP-assay).
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Table 1: Average number of bioaerosols at various sites.

Descriptive statistics: Average concentration of bacterial colonies

Average Standard deviation Standard error
Average at 95% confdence

level Minimum Maximum
Lower bound Upper bound

IT department 101.0000 70.66824 28.85019 26.8382 175.1618 33.00 193.00
Children’s reading room 208.3333 63.06082 25.74447 142.1551 274.5116 100.00 280.00
Reference room 70.0000 61.64414 25.16611 5.3084 134.6916 5.00 175.00
Periodical room 215.0000 148.35768 60.56677 59.3082 370.6918 95.00 475.00
Open-shelf reading room 202.5000 159.86713 65.26548 34.7297 370.2703 55.00 510.00
Audio-visual classroom 183.3333 155.77762 63.59595 19.8547 346.8119 20.00 440.00
General reading room 122.5000 48.86205 19.94785 71.2224 173.7776 85.00 210.00
Total 157.5238 116.75474 18.01565 121.1405 193.9071 5.00 510.00

Table 2: Diference in CFU concentrations between the reference room and other sites.

Site (I) Sites (J) Average diference
(I-J) Standard error Signifcance

95% confdence interval
Lower bound Lower bound

Reference room

IT department −31.00000 64.36219 0.633 −161.6622 99.6622
Children’s reading room −138.33333∗ 64.36219 0.039 −268.9955 −7.6711

Periodical room −145.00000∗ 64.36219 0.031 −275.6622 −14.3378
Open-shelf reading room −132.50000∗ 64.36219 0.047 −263.1622 −1.8378
Audio-visual classroom −113.33333 64.36219 0.087 −243.9955 17.3289
General reading room −52.50000 64.36219 0.420 −183.1622 78.1622

∗ �Average diference achieved a .05 signifcance level.

Table 3: Average CFU concentrations at various temperatures.

Descriptive statistics: Average CFU concentration

Temperature range Average Standard deviation Standard error
Average at 95% confdence

interval Minimum Maximum
Lower bound Upper bound

<22.1°C 106.3333 78.63417 22.69973 56.3716 156.2951 20.00 280.00
22.1°C ∼ 23.7°C 154.1875 117.01807 29.25452 91.8330 216.5420 5.00 475.00
>23.7°C 205.2143 130.68410 34.92680 129.7595 280.6690 45.00 510.00
Total 157.5238 116.75474 18.01565 121.1405 193.9071 5.00 510.00

Table 4: Signifcance between the average CFU concentration and various temperatures.

Temperature segment
(I)

Temperature segment
(J)

Average diference
(I-J) Standard error Signifcance

95% confdence interval
Lower bound Upper bound

<22.1°C 22.1°C–23.7°C −47.85417 43.04164 0.273 −134.9141 39.2058
>23.7°C −98.88095∗ 44.33966 0.032 −188.5664 −9.1955

22.1°C–23.7°C <22.1°C 47.85417 43.04164 0.273 −39.2058 134.9141
>23.7°C −51.02679 41.24744 0.223 −134.4576 32.4040

>23.7°C <22.1°C 98.88095∗ 44.33966 0.032 9.1955 188.5664
22.1°C–23.7°C 51.02679 41.24744 0.223 −32.4040 134.4576

∗ �Average diference reached a 0.05 signifcance level.
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Table 6: Signifcance between the average CFU concentration and various humidity levels.

Humidity segment
(I)

Humidity segment
(J)

Average diference
(I-J) Standard error Signifcance

95% confdence interval
Lower bound Upper bound

<56.1% 56.1%–64.6% 106.05000∗ 41.67107 0.015 21.7623 190.3377
>64.6% 132.21667∗ 46.06910 0.007 39.0331 225.4002

56.1%–64.6% <56.1% −106.05000∗ 41.67107 0.015 −190.3377 −21.7623
>64.6% 26.16667 39.28786 0.509 −53.3005 105.6339

>64.6% <56.1% −132.21667∗ 46.06910 0.007 −225.4002 −39.0331
56.1%–64.6% −26.16667 39.28786 0.509 −105.6339 53.3005

∗ �Average diference reached a .05 signifcance level.

Table 7: Te R2 of the regression equation for CFU concentrations and the average humidity.

Model R R2 Adjusted R2 Estimated standard
error

Statistical change

R2 change F change df1 df2
Signifcance of

F change
1 0.438a 0.192 0.172 106.25619 0.192 9.502 1 40 0.004
a. Predictor variable: (constant), average humidity

Table 8: Signifcance between the CFU concentration and average humidity regression equation.

Coefcienta

Model Nonstandardized coefcient Standardized coefcient t Signifcance
B estimate Standard deviation Beta distribution

1 (Constant) 726.835 185.414 3.920 0.000
Average humidity −9.432 3.060 −0.438 −3.083 0.004

∗ �Average diference reached a 0.05 signifcance level. a. Dependent variable: average CFU concentration

Table 9: Te R2 for the interactions between temperature and humidity and the average CFU concentration.

Model R R2 Adjusted R2 Estimated standard
error

Statistical change

R2 change F change df1 df2
Signifcance of

F change
1 0.314a 0.099 0.076 112.21624 0.099 4.383 1 40 0.043
2 0.451b 0.204 0.163 106.82815 0.105 5.137 1 39 0.029
3 0.457c 0.209 0.146 107.86517 0.005 0.254 1 38 0.617
a. Predictor variable: (Constant), average temperature. b. Predictor variable: (Constant), average temperature, average humidity. c. Predictor variable:
(Constant), average temperature, average humidity, and product of temperature and humidity multiplication.

Table 5: Average CFU concentration at various humidity levels.

Descriptive statistics: Average CFU concentration

Humidity segment Average Standard deviation Standard error
Average at 95% confdence

interval Minimum Maximum
Lower bound Upper bound

<56.1% 245.8000 132.05538 41.75958 151.3333 340.2667 110.00 510.00
56.1%–64.6% 139.7500 106.47751 23.80910 89.9170 189.5830 5.00 475.00
>64.6% 113.5833 84.81258 24.48328 59.6960 167.4707 20.00 270.00
Total 157.5238 116.75474 18.01565 121.1405 193.9071 5.00 510.00
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However, examining the efects that both the tempera-
ture and humidity factors have on CFU concentrations, no
signifcant relationship was observed (p> 0.05), as shown in
Tables 9 and 10. In summary, the factors infuencing CFU
concentrations in a library are indoor humidity, indoor
temperature, and the site usage.

4. Conclusion

Tis study selected a certain public library in Taoyuan
County as the research subject and employed tools such as
an impinger for air sampling (Bioluminescent ATP-assay)
and statistical analysis software (SPSS) to investigate the
correlation among various factors and the CFU concen-
tration in the library. According to the results, the CFU
concentrations at each site or location in the library were less
than 500CFU/m3. Furthermore, the statistical analysis data
showed that no signifcant correlation was observed between
the indoor CFU concentration and factors such as number of
people who enter the library, the number of foors, sampling
time, and foor area. Te CFU concentration in the library
was related to the air quality around the building, the
number of people who entered and exited the library, and
the hygiene and health of library employees. Te key factors
infuencing the CFU concentration in the library included
the indoor humidity and indoor temperature.

In this study, based on literature reviews and statistical
analyses, we found that CFU concentrations, the survival
and reproduction of molds (or bacteria) or insects that live
on molds or bacteria, the conditions (dampness and brit-
tleness) of paper-based books and documents, and the
psychological reactions and work efciency of employees are
related to the internal library temperature and humidity.Te
temperature and humidity are the key factors that infuence
each of the above factors. When the environmental tem-
perature increased, the CFU concentration exhibited an
increasing trend, which declined with increasing environ-
mental humidity. However, the correlation between tem-
perature and humidity and the CFU concentration was not
signifcant (p> 0.05).Te bioaerosol concentration is related
to the indoor air quality and the transmission route of
COVID-19, respectively. In this study, impact equipment
was used to collect bioaerosols. During the experiment,
various factors afecting the concentration of bioaerosols
were explored with appropriate test procedures and research
methods. According to the research results, the bioaerosol
concentration has no signifcant correlation with the library
foor location, room function, number of people in the
activity place, room foor area, and amount people of unit
area. Te key factors afecting the bioaerosol concentration
inside the library are indoor temperature and humidity.
Other infuencing factors are the air quality outside the li-
brary and the health status (hygienic conditions) of the
people entering the library.

Te climate in Taiwan is warm and humid, which is
conducive to the growth of bioaerosols. Terefore, if the
administrator wants to control the concentration of bio-
aerosols in the library, a more suitable method is to control
the temperature and humidity in the library. As stated in the

previous paper, in the process of reducing the concentration
of bioaerosols by controlling the temperature and humidity
in the library, in addition to considering the impact of
temperature and humidity on the growth of mold or bac-
teria, preservation of books and documents, maintenance of
hardware equipment, and the health status of employees
who work in the library for a long time consider the comfort
and health of people who enter the library in diferent
seasons.

Separate setting and management of storage space and
personnel activity place is the most suitable method to solve
the problem. In Taiwan, libraries of diferent types and sizes
should have their own temperature and humidity suitable
for the operation and management of the library; optimum
temperature and humidity for each space used in the library.
Te temperature and humidity can be benefcial to books,
documents (including hardware equipment), and personnel
activities at the same time. Regarding the temperature,
humidity, bioaerosol concentration, and COVID-19 trans-
mission speed, the mutual infuence and correlation, it is
necessary to go through multiple sampling and experiments.
Only after further research can we fnd the optimal tem-
perature and humidity that can prevent the spread of
COVID-19 and is suitable for the library.
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