https://doi.org/10.15682/jkiha.2018.24.2.7

Investigation on Ventilation Mmethod and
Recognition of Users in Healthcare Facilities

of KOREA
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Abstract

Purpose: The outbreak of Middle East Respiratory Syndrome(MERS) in KOREA has brought up the
demands for ventilation guideline and regulations for healthcare facilities since most of the infection

was spreaded inside healthcare facility. Currently KOREA has no ventilation guideline or regulations

covering entire section of healthcare facility. The purpose of this study is to investigate current

ventilation methods in KOREA healthcare facilities to in future, propose ventilation guideline.

Methods: Research of foreign counties ventilation guideline and regulation for healthcare facilities

were conducted for reference. Field investigation with survey of 21 healthcare were conducted to

identify the ventilation system and operating methods. Additionally survey for healthcare workers

were conducted to observe the recognition related to ventilation system in healthcare facility.

Results: The result showed that most of foreign countries ventilation guideline and regulation

suggests similar items to reduce the spread of infection and maintain good indoor air quality. The

investigation results indicated that fixed guideline for ventilation in healthcare facility were required

due to different ventilation operating methods. Survey result of healthcare workers has told us that

ventilation guideline and regulation is needed to prevent further infection. Implications: Absence of

ventilation guideline and regulations for healthcare facility in KOREA is an urgent issue.

Keywords Healthcare facilities, ventilation system, ventilation method, airborne infection
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2. Ventilation Guidelines and Regulations
for Healthcare Facilities
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[Table 1] Guidelines and regulations for ventilation in
healthcare facility

Agency Guideline or regulation Note
ASHRAE Standard 170-2013
ASHRAE Ventilation of Health Care Guideline
Facilities
Guidelines for Environmental
CbC Infection Control in Guideline
Health-Care Facilities
U
Department of State Health
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Licensing Rules
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[Table 2] Items for ventilation guidelines and regulation

Item

Pressure relationship to adjacent areas

Minimum outdoor Air Change rate per Hour (ACH)
Minimum total ACH
All room air exhausted directly to outdoors

Air recirculated by means of room units

Design relative humidity (%)

Design temperature (°C)

Filtration of supply air

3. Investigation of Ventilation Equipment
and Operating Methods

3.1 Investigation Method
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[Table 3] Number of Investigated healthcare facility and
ventilation facility operator information

Healthcare facility grade No.
Advanced general hospital 13
General hospital 18

Ventilation facility operator source No.
Non-outsourcing operation and maintenance 10
Outsourcing operation and maintenance 14
Qutsourcing only maintenance 4
Number of ventilation facility operator No.
One person 6

Two people 5

More than three people 16

3.2 Investigation Result
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[Table 4] Ventilation and air conditioning system in health

care facility

System classification Installed system

Heating, cooling and

ventilation system Central Air Handing Unit(AHU)

Fan Coil Unit(FCU), Ceiling radiant
panel, Convector, Heat pump
Radiant heating and cooling

Total heat exchanger

Heating and cooling
system

Natural ventilation
Local exhaust(fume hood)
100% outdoor air system

Ventilation system

Fan Filter Unit(FFU)
HEPA Filter Unit(HFU)
Thermohygrostat, Pressure control

Additional systems
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Operating method
General ward department 3%
23% 20%
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; 21% | ‘
Outpatient department
24% ‘

Emergency department

59%

Operation department

74%

x|

Automatic control using temperature sensor

Examination department
58%

25% |

Automatic control using temperature, CO2 sensor
Automatic schedule operation
Manual operation

Etc.
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[Figure 1] Operating method in healthcare facilities
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[Figure 2] Outdoor air intake method in healthcare facilities
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[Figure 3] Humidification method in healthcare facilities
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Internal cleaning cycle of air conditioner

General ward department

16% 26% ‘ 19% | 23% |6%‘ 10% !
Intensive Care Unit(ICU) department
16% | 16% ‘6%‘ 10% ‘

23% 29%

Outpatient department
19% 23% 29%

| 16% ‘6%1 7%‘

Emergency department

19% 26% 23%

| 16% |6%| 10%|

Operation department
29% i 23%

!

| 16% |?%‘6%‘

Examination department

16% 26% 26%

| 16% ‘6%‘ 9%‘

More than once a month

More than once in a quarter
More than once in a half year
More than once a year

When odor or compliant occurs
Etc.
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[Figure 4] Internal cleaning cycle of air conditioner in
healthcare facilities
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Possibility of airborne infection
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[Table 5] Number of healthcare facilities with different filter
Outpatient department combination by department
| 29% ‘10%| 13% ‘ = -
S -
Emergency department Filter S a S Lra; 2 e
| as% | 1% | 5 s | 3 S &
rol =]
Operation department 3% & 1" 0 3 1 0 2
|5%‘ 10% P+M? 18 6 2 19 4 2
P+M+S? 2 0 2 1 1 1
Examination department 39 P+M+O° 0 0 0 0 0 1
m — | ] 13% ] P+M+S+0O | 1 0 0 1 1 0
P+M+H? 2 19 2 7 22 3
- Not at all
P+M+H+S 1 5 0 0 1 1
|:| Few
I A few 7)H 6 0 0 0 1 0
[:l Considerable ¢’+0 0 0 0 0 0 1

|:| | don’t know

[Figure 5] Possibility of airborne infection in healthcare

facilities
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4.2 Survey Result
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Ventilation in medical facility is important to prevent
infectious diseases

Ventilation in medical facility was important before the
outbreak of Middle East Respiratory Syndrome(MERS)
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Medical facility ventilation system is well designed
enough to prevent infectious diseases
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Proper operation of medical facility ventilation system
is conducted to prevent infectious diseases
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Ventilation standards for medical facilities is required to
prevent infectious diseases, manage indoor air quality

[0 o ret > ooy B 4o ro 2

Legal ventilation standards are required

= [ ]
Operation, management guidelines of ventilation system

for medical facility managers and users are required
Recognition of ventilation system in medical facility

[ = ] N

Recognition of operation method of the
ventilation system in medical facility

»
W
ES
[=
W
ES

Strongly agree
Agree
Neutral

Disagree

NN

Strongly disagree

[Figure 6] Survey result of medical staff
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5. Discussion
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