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Table 1: Ontario Noise Assessment Limits

Wind Speed (m/s) @ 10 m height 4 5 5] 7 8 9 0 M

Wind Turbine Noise Criterion (Rural Areas) 40 40 40 43 45 49 51 53

Wind Turbine Noise Criterion ( Urban Areas) 45 45 45 45 45 40 51 53
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Table 1.
Comparison of Estimated Overall A-Weighted Sound Power Levels (dBA) for Various Types of Equipment
and Power Plants (Normalized to 100 MWe Plant).

Typs= of Equipment and Plant Lwd (dBA Naotes
Cioal Car Shakers (wimodest bldg.) 122
Ratary Car - Open 119
Ratary Car (w/enclosure) 111
Buckst Ladder Unlcaders 114
Clam Shell Unlcaders 120
Coal Transfer Towers 116
Cioal Crushers (wi bldg. ) a3
Coal Mill {w/Eldg.) a2
In Buildings

Large Buoilars T
Large Axal and Centrifugal Fans ad
Small Feedwater Pumps 81
Large Fesdwater Pumps a3
Large Steam Turbine Gensrators B
Compressors B
Building Ventil ation Systams ad
Mechanizal Draft Cooling Towars 11
Air-Cooled Condensers (AZCs) 95
Transformers (commeon to all) 95

Plant types normalized to 100 Nwe (wico heat exchangers and transformers)

Cimal-Fired Flant 103 1o 123 (wicoal delivery add heat exchanger & transformers
Diesal Engine Simple Cyale Plant 103 add transformers
Gas Turbine Simple Cyde Plant 100 add fransformers
Gas Turbine Combined Cyde Plant j=E add heat exchanger & transformers
3as Turbine Combined Cyele Plant (wiquite significant freatment) e} add heat exchanger & transformers
Mud ear ol add heat exchanger & transformers
Hydroslactric <80 add fransformers
Gaothermal =100 add heat exchanger & transformers
Ooean Thermal <85 add transfarmers
Biomass & Wasls 103 to 114 {wiuel delivery) | add heat sxchanger & transformers
Landfill Mathane Gas Caplure 103 add fransformers
Salar - Vapor Cyde <85 add heat exchanger & transformers
Solar - Phatovoltaic B0 add transfarmers
Wind - 100 MWe (whole project) 120 add fransformers
Wind - 7.5 MWe (eslimale effective at a receptar) 108 add fransformers
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Figure 1: Summary of Provincial Sound Level Limits
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Figure 1: Overview of noise mapping process
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The Establishment of M easurement Sandards and Evaluation
Indicatorsfor Noise Quality at Hospitalsand Librariesin Taiwan

To develop recommended values and the grading system for indoor noise
quality at hospitals and libraries suitable for the situation of our
country, to analyze and investigate the distribution of noise sources
easily occurred 1nside ‘hospitals and libraries and demand
self-improvement by the management of respective hospitals and libraries.
This project are as follows:Completing i1ndoor noise measurement for
hospitals and libraries and developing recommended values of indoor
noises for public places suitable for the situation of our country, making
reference of the measurement indicators and methods on indoor noises for
public places adopted by foreign countries, during which the work
conducted include: 1) measurement of indoor noises for libraries and
hospitals, of which the results showed that for hospitals, 46% comply with
L aeqr=60dB(A) and 42% comply with L 1=60dB(A) while for libraries, 54%
comply with Z seqx-=50dB(A) and 52% comply with L #=50dB(A); 2) analysis of
questionnaire survey 1n conjunction with noise measurement; 3)
recommendation of indoor noise limits for libraries at L e =50 dB(A) and
for hospitals at L s.:=60dB(A).Completing data collection and field
investigations, to determine the distribution of noise sources easily
occurred inside hospitals and libraries, during which the work conducted
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include: 1) identifying moving noise sources at hospitals as being
wheelchairs, hospital beds, medical record trolleys, uproarious noises,
talking noises, cellphone rings, kids playing, nurses running, medical
professionals calling for patients, and fixed noise sources as being
drinking machines, interior air conditioners, printers at registration
offices, number calling, paging and television, elevator arrival
reminders, medical professionals meeting rooms and nursing stations; 2)
identifying moving noise sources at libraries as being talking noises,
cellphone vibrations (rings), book trolleys and walking noises, and fixed
noise sources as being moving of desks/chairs, opening/closing of doors,
air conditioners, restrooms, drinking machines and turning pages of
newspapers; 3) holding consulting meetings to collect opinions from all
walks of life; 4) measuring the low frequency noise levels (20 ~ 200 Hz,
Les-1r) at the 8 DOH hospitals as between 30.7 and 38.8 dB(A), which comply
with the noise control standards; 5) 1dentifying the most noisy
departments at hospitals as being the Department of Laboratory Medicine,
the Department of Traditional Chinese Medicine, and the Department of
Pharmacy.

4



(:)ﬁW?W

Ottawa, Canada
INTER-NOISE 2009

2009 August 23-26

Proposal for Recommended Values of Noise Level for
Indoor Public Places in Hospitals and Libraries of the
Republic of China (Taiwan)

I-chun Lin* » Ching-Shi Yang - Yein-Rui Hsieh » Huichen Chien - Li-Chung Chou
Department of Air Quality Control and Noise Control

EPA Office

Taipei, Republic of China (Taiwan)

ABSTRACT

Hospitals and libraries are among the most frequently visited indoor
public places by the public, of which the age distribution 15
comparatively wide. In order to ensure the rights of the public to enjoy
a tranquil environment, we conducted indoor noise measurements for 45
hospitals and 25 libraries around the country. In the meantime, we also
conducted a questionnaire survey (1,408 interviews for hospitals and 494
for libraries) and spectrum analysis in order to determine the sources,
distribution and impact of the noises. Finally, the recommended values
of noise level for indoor public places 1n hospitals and libraries were
proposed (for hospitals, LAeq(hr) =60dB(A); for libraries, LAeq(hr)
=50dB(A)), the measurement methods were explained, and a publicity and
education manual and a quietness mark were introduced in order to reduce
the indoor noise level i1n hospitals and libraries.

1. INTRODUCTION
As a country with a well-established National Health Insurance program
and lots of hospitals, 1t 1s comparatively inexpensive and convenient to
g0 to the hospital for medical advice in our country. As a matter of fact,
people 1in our country are used to go to a hospital for medical treatment.
Talking noise 1s one of the main noise sources in hospitals. Libraries
are popular places for people to read books and newspapers so 1t 1S more

! Email address: iclin@sun.epa.gov.tw
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necessary to maintain a quiet environment i1n libraries. Old large-size
air conditioning equipment, vibrating/ringing of mobile phones and
talking noise form the common noises in libraries.

2. Noise level determination and recommended values for noise control in
indoor public places
2.1 Measuring method
2.1.1 Sound level meter
The sound level meter used in this measuring method complies
with the CNS 7129 Type I and IEC 61260 Class 1 standards.
2.1.2 Measuring method
1.Usage of the sound level meter

(1) Hearing correction loop: A-weighted

(2) Dynamic quality: Fast mode

(3) Measuring time: every hour and last for 24 hours

2.Location of the sound level meter and number of measuring
points

(1) When taking measurements in a room with an area = 30
m2 (error tolerance: +10 m2), choose one measuring point near the center
of the room and keep 1t at least 1 meter away from any reflection surfaces.
The doors and windows of the room should be closed.

(2) When taking measurements 1n a room with an area > 30 m2
and =100m2 (error tolerance: 410 m2), choose at least 3 measuring points
near the center of the room and keep them at least 1 meter away from any
refection surfaces. The doors and windows of the room should be closed.

(3) When taking measurements 1n a room with an area > 100
m2, choose at least S measuring points and keep them at least 1 meter away
from any obstacles or reflection surfaces. The doors and windows of the
room should be closed.

2.2 Questionnaire findings
1.1408 respondents for hospitals
(1) Status and analysis of indoor noise level of hospitals
According to the results of the questionnaire survey, 28.5%
of the respondents thought that the indoor noise problem of hospitals was
not serious, over half of the respondents (56.3%) thought the problem was
ordinary, and only 15.3% of the respondents thought the problem was
serious. In terms of the indoor noise sources in hospitals, talking noise
makes the most noise, accounting for 44.8% of the total noise, among which
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29.4% derives from the waiting area and 27.8% from the lobby of the
hospital. The second important noise source in hospitals 1s the clamoring
noise, accounting for 30.8% of the total noise. 70.7% of the respondents
thought that the sound-absorbing effect in hospitals was ordinary, 11.6%
thought the sound-absorbing effect was good, and 17.7% thought the
sound-absorbing effect was poor. In terms of soundproof effect, 68.8% of
the respondents thought that the soundproof effect in hospitals was
ordinary and 17.2% thought the soundproof effect was good. With regard
to the indoor echoing, over 70 percent of the respondents (71.9%) thought
that there was an echoing problem in hospitals, among which 36.4% thought
the problem was not serious, 56.5% thought the problem was ordinary, and
only 7.1% thought the problem was serious. In terms of the noise
expectation of the public for hospitals, over 30 percent of the
respondents (34.7%) expect the indoor area of hospitals to be in a state
of quietness.
(2) Impact and analysis of indoor noise level in hospitals

For the duration of the interviews, the indoor sound level was
measured as 55.1 ~ 60.0 dB for the bulk of the time, accounting for 30.9%,
followed by the 60.1 ~ 65.0 dB sound level range, accounting for 28.8%
of the time. In terms of the impact of the indoor noises on the respondents,
over 40 percent of the respondents (41.6%) said that they were not bothered
by the indoor noises, 51.3% of the respondents thought that the bothering
of indoor noises was bearable, and only 8.1% of the respondents thought
the bothering was unbearable. With regard to the interference level of
the indoor noises, 41.9% of the respondents were slightly bothered by the
indoor noises in their thinking and reading while 2.3% felt annoyed with
the indoor noises.

2.494 respondents for libraries
(1) Status and analysis of indoor noise level of libraries

According to the results of the questionnaire survey, over
half of the respondents (54.2%) thought that the indoor noise problem of
libraries was not serious, over 40 percent of the respondents (41.7%)
thought the problemwas ordinary, and only 4.1% of the respondents thought
the problemwas serious. In terms of the indoor noise sources in libraries,
28.4% of the respondents thought that talking noise was the main indoor
noise source in libraries, followed by vibrating/ringing of mobile phones
(23.6%), and then moving of tables and chairs (14.5%). According to the
respondents, the noisiest time period was from8 a.m. to 12 p.m. (55.4%),



followed by the time period from 12 p.m. to 4 p.m. (42.9%). 62.0% of the
respondents thought that the sound-absorbing effect in libraries was
ordinary and 22.9% thought the sound-absorbing effect was good. In terms
of soundproof effect, 58.9% of the respondents thought that the soundproof
effect in libraries was ordinary and 23.0% thought the soundproof effect
was good. With regard to the indoor echoing, over 60 percent of the
respondents (67.7%) thought that there was an echoing problem in libraries,
among which over half of the respondents (51.6%) thought that the problem
was not serious. In terms of the noise expectation of the public for
libraries, over 70 percent of the respondents (74.0%) expect the indoor
area of libraries to be in a state of quietness.
(2) Impact and analysis of indoor noise level in libraries

For the duration of the interviews, the indoor sound level was
measured as 45.1 ~ 50.0 dB for the bulk of the time, accounting for 32.3%,
followed by the 50.1 ~ 55.0 dB sound level range, accounting for 30.2%
of the time. In terms of the impact of the indoor noises on the respondents,
over 50 percent of the respondents (61.3%) said that they were not bothered
by the indoor noises, 36.6% of the respondents thought that the bothering
of indoor noises was bearable. With regard to the interference level of
the indoor noises, 69.8% of the respondents were not bothered by the indoor
noises i1n their thinking and reading while 27.1% felt a little annoyed
with the indoor noises.

2.3 Results of sound level measurement and recommended values
2.3.1 Hospitals
As shown in figures 2.3-1 and 2.3-2, 46% comply with LAeq(hr)

= 60dB(A) and 42% comply with Ld = 60dB(A).
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20

dB(A) IBA)

Fig. 2.3-1Line chart of conformance | Fig. 2.3-2 Line chart of conformance
rate of rate of
LAeq(hr) for hospitals Ld for hospitals

2.3.2 Libraries
As shown in figures 2.3-3 and 2.3-4, 54% comply with LAeq(hr)
= 50dB(A), 77% comply with L Aeq(hr) = 53dB(A), 52% comply with Ld =
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50dB(A), and 72% comply with Ld = 53dB(A).
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3.Quietness Mark
InMarch 2009, the Environmental Protection Administration (EPA) made
public the “Quietness Mark” , which is composed of a house, a hushing
sign and a smiling face, to remind the public of the necessity to keep
quiet 1n public places.
At the same time, EPA made an

education film with EPA minister //// “\\\
Stephen Shen playing the role of the .f 0 o
“Quietness Ambassador” to exhort E "'I
the public to speak softly in public a f
places. \ =masimer /

RNEATTE LU L F
S o

4 Conclusions and recommendations
4.1 Conclusions

4.1.1 Conduct i1ndoor noise measurements 1n public service areas
and statistical analysis of the results

1.In the public service areas of hospitals, 46% comply with
L Aeq(hr) = 60dB(A) and 42% comply with Ld = 60dB(A).

2.As far as Ld 1s concerned, 1n comparison among public service
areas of hospitals innorthern, central, southern and eastern areas, those
in the central area are the noisiest.

3.Ld in public service areas of hospitals in various areas 1s
directly related to the number of people in the space. Normally, the more
the people in the space, the higher the Ld.

4.In the public service areas of libraries, 54% comply with
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L Aeq(hr) = 50dB(A) and 52% comply with Ld = 50dB(A).

5.Ld 1in public service areas of libraries in various areas 1s
directly related to the number of people in the space. Normally, the more
the people 1n the space, the higher the Ld.

4.1.2 Recommended values for indoor noise control in public
service areas of hospitals and libraries and their grading systems
1.The recommended value for indoor noise control in public
service areas of hospitals 18 proposed as L Aeq(hr) = 60dB(A).

2.The recommended value for indoor noise control in public
service areas of libraries 18 proposed as L Aeq(hr) = 50dB(A).

3.The grading system for public service areas of hospitals is
proposed.

Table 4.1-1 Table of grades of Ld conformance rate for libraries

Second grade
Premium grade First grade (Improvement
Ld (Quiet) (Moderate) needed)
Noise level < |45dB(A) < noise | Noise level >
45dB(A) level < 50dB(A) | 50dB(A)
Number of
conforming 3 10 12
libraries
Conformance rate 12 40 48
(%)

Table 4.1-2 Table of grades of LAeq(1lhr) conformance rate for libraries

Second grade
Premium grade First grade (Improvement
L Aeq(hr) (Quiet) (Moderate) needed)
Noise level < 45dB(A) < noise Noise level >
45dB(A) level £ 50dB(A) 50dB(A)
Number of
conforming 23 85 92
libraries
Conformance rate 12 43 46
(%)

4.1.3 Distribution of noise sources in public service areas of
hospitals and libraries

1.Public service areas of hospitals
(1) Space-related: Registration & Cashier, Dispensary,
Laboratory Department, waiting areas and Emergency Room (ambulances).
(2) Equipment-related: drinking water machines, air
conditioning equipment, printers at the registration office, medical
record trolleys, and elevator arrival reminders.

47




(3) People-related: uproarious talking, mobile phones, kids
clamoring, nurses running, medical professionals talking to patients,
nursing stations and medical professionals meeting rooms.

(4) Others: concerts (performances), paging and television,
number calling, blood donation or other charity activities.

2.Public service areas of libraries

(1) Space-related: sanitation and drinking water facilities
service counters and discussion room.

(2) Equipment-related: drinking water machines, air
conditioning equipment, printers, copy machines, coin-op copy machines
(printers).

(3) People-related: mobile phones, chatting/talking, kids
clamoring, and running.

3.Departments with higher noise level in public service areas
of hospitals
In terms of departments of hospitals, the Laboratory
Department, Department of Traditional Chinese Medicine, and Department
of Pharmacy have higher noise levels with the following reasons:

(1) As a place for samples collection (such as blood drawing
and blood pressure testing---etc.), the Laboratory Department 1s always
crowded with inpatients and outpatients of various departments for sample
taking. The noise level at the department 1s relatively higher because
of the abundance of people, who are not familiar with the procedures and
tend to ask about them 1in a higher voice. Other noise sources at the
department include nurses giving instructions of sampling (due to the
abundance of people, they tend to raise their voices) and number
calling---etc.

(2) The patients of the Department of Traditional Chinese
Medicine are mostly senior citizens, who usually speak in a higher voice
(probably due to hearing difficulties or other i1llnesses).

(3) As a place for prescription pick-up, the Dispensary of
the Department of Pharmacy 1s always crowded with inpatients and
outpatients of various departments to receive their prescription. The
noise level at the department 1s relatively higher because of the
abundance of people.

4 Frequency spectrum at public service areas of the & DOH
hospitals

Being almost flat within 63 Hz ~ 1000 Hz octave band, the
frequency spectrums at the & DOH hospitals are very similar. When the
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frequency 1s higher than 1000 Hz, the noise level decreases gradually.
On the other hand, when the frequency is lower than 63 Hz, the noise level
increases gradually. The flat spectrum normally includes the voice band.
In the lower frequency band, the noises are nearly definitive to have been
caused by heating, ventilating and air conditioning systems. The low
frequency noise 1s very common in buildings of various departments and
1s very likely to be connected to air conditioning systems.

5.Low frequency noise at public service areas of the & DOH

hospitals.
The Leq’ LF (20Hz ~200Hz) at the 8 DOH hospitals are measured
as between 30.7 and 38.8 dB(A).

6.Comparison with WHO standards
When comparing with WHO standards and typical speaking
volumes, the measured noise levels are obviously much higher than WHO
standards (by at least 20 dB(A) 1n average) and typical speaking noises
(by up to 45 ~50dB(A)), indicating that medical professionals often have
to raise their voices to block out the noises and get themselves heard.
4.2 Recommendations

4.2.1 Install noise monitoring alerting systems at the public
service areas of hospitals and libraries. When the noise exceeds indicator
values, the system will automatically reveal or report the situation to
the hospital or library and people on the scene to softly advise them to
quiet down.

4.2.2 Actively advise people getting into the public service areas
of hospitals and libraries of the things that need their cooperation or
attention.

1.Public service areas of hospitals
Talk 1n a lower voice; Keep quiet; Turn down the ringing
volume of mobile phones or switch tovibrating mode; Take heed of clamoring
kids; Refrain from running or quarrelling
2.Public service areas of libraries
Talk in a lower voice; Switch to vibrating mode for mobile
phones; Move tables/chairs gently; Open/close doors quietly; Turn books
and newspapers softly

4.2.3 Propose a recommended value for indoor noise at public
service areas of hospitals as LAeq(lhr) = 60 dB(A).

4.2.4 Public service areas of libraries

1.Regarding soundproof facilities: Enhance sound insulation
arrangements; Lay carpets; Install sound absorbing panels on the ceiling
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2.Regarding space planning: Keep the reading room distant from
sanitation and drinking water facilities; Separate the service counter,
periodical reading room and general reading room from each other; Arrange
a separate discussion room

3.Regarding equipment replacement: Adopt mute electronic
buttons for drinking water machines; Use low noise air conditioning
equipment; Reduce the noise of computer printers and copy machines

4 Regarding publicity and education enhancement: Turn off
mobile phones or switch to vibrating mode; No chatting and talking; Take
heed of clamoring and running kids

4.2.5 Public service areas of hospitals

1.Regarding soundproof facilities: Enhance sound insulation
arrangements; Lay carpets; Install sound absorbing panels on the ceiling

2.Regarding space planning: Separate registration area and
waiting area from each other; Arrange a recreation area

3.Regarding equipment replacement: Adopt mute electronic
buttons for drinking water machines; Use low noise air conditioning
equipment; Reduce the noise of printers at the registration office;
Replace manpower delivery of medical records to each medical treatment
room for trolleys

4 .Regarding publicity and education enhancement: No clamoring;
Reduce talking voice; Turn off mobile phones or switch to vibrating mode;
Take heed of clamoring kids; Advise nurses to refrain from running; Advise
medical professionals to talk to the patients in a lower voice; Refrain
from shouting and yelling near the nursing station

5.0thers: Improve the National Health Insurance program to
avoid overcrowdedness with patients; Replace soft music for the noisy
radio and TV; Turn down the number calling ring

4.2.6 1t 1s advisable to improve public education, stick posters,

deliver publicity and education manuals and provide volunteers at the
public service areas of hospitals or libraries.
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