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ABSTRACT

The first case of Middle East Respiratory Syndrome (MERS) was reported in Korea in 2015, after a Korean man from
Bahrain tested positive for the infection. After first eruption, there were numbers of secondary infectees and whole country
were frightened. At the time, isolated ambulances were available but few, and there was no specific way to prevent
contamination during transfer. Therefore, Seoul National University Hospital and the University of Seoul developed isolation
units and air filters. Four years after the MERS outbreak, this study measured the differential pressure inside and outside
the small isolation units based on the differential pressure and air flow derived from simulation and testing, and proposed
minimum values for virus leakage and internal sealing. A performance evaluation and testing method for the transfer
equipment is proposed. The critical function of the small isolated transport equipment was defined and selected as an
evaluation item; performance evaluation was carried out by simulating a real-world case. The results provide the proper
pressure configuration of positive and negative pressure inside the segregation feeder; the clear criteria for the HEPA filter;
and the performance criteria for the segregation feeder and air purifier.
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Figure 1. Isolation unit set.

Table 1. Positive Pressure Standard
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Figure 2. Purpose of research.
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Table 2. Nationally Designated Hospital Evaluation

Evaluation Evaluation Index Score
Item
Is the Facility Structure Appropriate? 6
Is the Space Arrangement in the Facility 4
Negative | Appropriate?
Pressgre Are Copper Lines for Medical Staff,
Isolation Patients and Waste Properly Separated? 4
Ward perly Sep: :
Facility | Has the Facility been Isolate? 3
Was Cross Infection Suppression Device 3
Applied?
Is the Supply / Exhaust System in the
Sound Pressure Isolation Zone Installed 6
and Operated Properly?
Facility
Standard Are the Differential Pressures in the

Sound Pressure Isolation Zone Properly 4
Maintained?

Negative | Was the Water Supply and Drainage and

Sound | Wastewater Treatment Facility in the

. . 4
Pressure | Negative Pressure Isolation Zone
Facility | Properly Installed and Operated?

Are the Telecommunication Equipment
in the Sound Pressure Isolation Area 3
Properly Installed and Operated?

Is the Automatic Control System of
Sound Pressure Isolation area Installed 3
and Operated Properly?
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Figure 5. Nuclear power HEPA filter test.
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Figure 6. Nuclear power HEPA filter test step.
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Figure 7. Air cleaning units test.
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Table 3. Change to Pressure Inside Isolation Units
. Team Training Degree
Evaluation Agent Record
CBRN
. . 1th 2th 3lh 4th Sth 6m
Evaluation | Evaluation Contents Evaluation System
Item Item
Ready - . Start Time 23600 | 35000 | 000000 | 104400 | 115300 | 130000
: Time Required to Complete
Operating Preparation of Equipment Operation .
Time P quip P poewr ON Time 23800 | 35200 | 000128 | 104700 | 115500 | 130200
B Can be used for more than 30 Min power ON Time 23800 | 35200 | 000128 | 104700 | 115500 | 130200
ettery .
after Charging After 30 min Y Y Y Y Y Y
Negative Pressure in Isolation Y Y Y Y Y Y
The Air Transport '
Purification | Equipment Display Temperature un Isolation NE[nv1ronmenta.l Y Y Y Y Y Y
System . Transport easurement in
Y Function - - P - Isolation Transport Y Y Y Y Y Y
Display Co, in Isolation Transport
Display Timer in Isolation Transport Y Y Y Y Y Y
Positive Pressure -1l -17 -12 -1l = -1
Function Sound Pressuﬁe When Operating A Negatlve Pressure 13 4 16 17 0 13
Positive Pressure Retention Measurement
(Negative Value) |5 | o | 1 | 23 | 4 | -14
Table 4. Positive Pressure Flow Measurement (Pa: m'/s)

1 2 3 4 5 6 7 8 9 10 Q

Figure 10. Flow measurement.
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